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The Gallup Poll 


SOCIAL SURVEYS (GALLUP POLLS) LTD 
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a National-Elliott 
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for analysing and co-relating 
the statistics arising from 
their Public Opinion Polls 
and Market Surveys. 


N-C-R ELECTRONICS 
206-216 Marylebone Road, London, NW1 





MUTOMATIC 
ATA 
MBROCESSING couvers | anuuiaiodilh 


Fencil ’ first of new series on the fundamentals of 
wolved before deciding on 


Weindling 


Per 


and more compact 
enlarges the field of 


inticipates tomorrow's 


1 


tari Chains 


lata processing business 
on opening day 


issuming the role of 
American business 


j 


ta processing equipment 
cess accounting system 


under discussion: how 
iccounting”? 





AUTOMATIC DATA PROCESSING 


roations Lid at 45 


€s Mercury House. 
Sfl (Waterloo 33848.) 
Change of subscriber's address: Please notify publishers six 
weeks before change of address is to take effect, giving 
present address in full and new address. 


€) 1960 Business Publications Ltd 


E Err Wilmot: A Philip Marchand: 
A Douglas Lo Ed John Diebold MBA, 
A S Wainman: £ ‘ George Copeman PhD; 
A G A Shalicross sies Director 


fa] - & 








Announcing / 


OE —a——— 


class 31 


Automatic 
CARD PUNCH 


COMBINATION 


HERE NOW-—Automatic alpha-numeric punching and 
verification of CARDS as a simultaneous by-product 
of high-speed postings to conventional accounting 
records of all types. 


SOME IMPORTANT ADVANTAGES 


High-speed recording of numbers, references and amounts on a con- 
ventional ‘direct-entry’ Keyboard, familiar to all 

Verification of reference numbers and brought-forward balances, 
before punching into cards 

No separate verification required 

Line-by-line proof establishes accuracy of postings 

Plug-board control of punching programmes provides complete 
flexibility of system and card layout 


Cards punched with no extra machine time 


The National Class 31 is adaptable (in seconds) to all types of accounting 
operations e.g.: INVOICING * PAYROLL * STORES LEDGERS * SALES & 
PURCHASE LEDGERS * COSTING * BUDGETARY CONTROL * MATERIAL 
ANALYSIS * ETC. And now—it provides an automatic unit input medium for 


use with orthodor punched-card systems and,or electronic computers, 
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FULL DETAILS, PRICES & 
SPECIFICATIONS AVAILABLE 

ON WRITTEN REQUEST TO THE 
Accounting Machine Division of 
THE NATIONAL CASH 
REGISTER COMPANY LTD., 
206-216 Marylebone Road 
London N.W.1, PAD 7070 
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Lightening the Burden 


ot Management 


NDER the title, * Masses and Managers,” The Times Literary 
Supplement recently published a thoughtful and provocative 
article* in which, among a number of cogent points, the 

writer criticised some sections of British industriai management for 
their failure to appreciate what was demanded of them in the industrial 
conditions of today The outstanding feature of modern commerce 
is its employment of increasingly complex machinery and automatic 
methods of production to satisfy the demands of a * mass’ culture. 

rhe big changes in society which make it “modern” . . . are due 
to mass-application of * scientific” discoveries,’ he says. But, though 
business management has created this modern society, there have been 
failures to keep abreast of the changes, and in particular there has 
been failure to diagnose the ‘disarray’ in industrial relationships in 
Britain, of which workers’ strikes are all too frequent symptoms. 

rhe responsibilities of management impose such stresses on managers 
‘that the traditional British easy-going complacency and cosiness are 
black marks against any firm or institution manifesting them.’ This 
‘management burden’ was the subject of the Elbourne Memorial 
Lecture that Mr Harold Wilmot delivered to the British Institute of 
Management in October, in which he said that ‘the strain of respon- 
sibility under conditions of ever increasing business tempo is a major 
cause of the dramatic deterioration in executive health in the last half 
century.’ 

The problem is a grave one, particularly for Britain, to whom 
expanding markets for industrial products are vital. The burden of 
management should and could be lightened; and it can be lightened 
only in one way—by increasing managerial efficiency. 

Here is the crux. The imperative need is, on all counts, for more 
efficient management. This cannot be achieved simply by the intro- 
duction of automatic methods to business administration, but it surely 
can be achieved by the application of automatic methods in conjunction 
with enlightened managerial systems and policies. The machines are 
available: it is up to the managers to evolve the means to use them 
intelligently. For the prosperity, if not the survival, of Britain as an 
industrial nation depends upon the quality of her business managers 
and management techniques 


* In view of the great interest and importance of this article, we have arranged 
to publish extensive extracts from it in the February issue of AUTOMATIC 
DATA PROCESSING 
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Now choose Leo 


20,000 ITEMS TO 30,000 CUSTOMERS TO BE DEALT WITH BY 
LEO ELECTRONIC COMPUTER 


Iford Limited have chosen LEO for their film | and troughs in this rather seasonal business 
and photographic business Ihe LEO assemblage chosen by Hford com 
When it is installed the LEO assemblage will | prises a LEO Computer with transistorised 
first be set to work on sales accounting and pay immediate access magnetic core store and two 
roll. The sales accounting operation involves | large magnetic drum stores. Perforated paper 
invoicing and producing statements for 30,000 | tapes, punched cards, magnetic tapes and a 
customers who can place orders for any of the 300) line-a-minute printer will provide con- 
20,000 items distributed by ttord. Almost as a | current inpui and output in this very powerful 
by-product LEO will control the stocks and | installation 
arrange the replenishment of the Hford depots up 1h O will play its part in Hford’s planned sales 
and down the country expansion by giving promotion, marketing and 
Later | FO will forecast sales to enable smooth production management faster, handier, more 
production to be planned in spite of the peaks | incisive information about the business. 


LEB® 


PEO Computers Lt artree House, Oucensway, London, W.2 
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TRACE ANALYSIS EQUIPMENT 





d-mac One of the latest of the range of data 
reduction equipment, as supplied for analysis ot 
flight trials on the new Vickers “ Vanguard” 
Airliner. 


[his is a comprehensive equipment and enables traces of all widths up to 


tot 


13 in. wide to be measured, and the information put on to a tabulated ts 
punched tape or alternatively a graph to be drawn directly with different 
scales or with non linear corrections applied 

furthermore the equipment enables graphs to be plotted from a keyboard 
or punched tape input 

As well as these large comprehensive units d-mac ilso supply mat 
small systems, carefully designed to meet the user's particular problems 


DOBBIE McINNES (ELECTRONICS) LTD 


55 KELVIN AVENUE, HILLINGTON, GLASGOW | 4 THE MOUNT, GUILDFORD, SURREY 
Telephone Halfway 3364 Telephone: Guildford 66385 
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does your sales order-invoicing automatically 


Speeds and streamlines work routines 
Eliminates human errors 


Saves time and money 


The FLEXOWRITER is an automatic machine 
which produces a code-punched tape as a 
by-product of writing the original document. 
This punched tape is then used to create 
other records automatically, eliminating the 
continuous manual reprocessing of data that 
runs up office costs. 

For example, the punched tape produced as 
an automatic by-product of a sales order 
automatically prepares the sales invoice, 
and punches cards for statistical reports. 
Purchase orders, goods received notes 
and many other records may be prepared 
with similar advantages. 

The FLEXOWRITER may be installed one at a 
time, in multiple units or in connection with 


auxiliary equipment, thus greatly expanding 


its applications. 
The choice of a FRIDEN FLEXOWRITER as the 


BUSINESS MACHINES LTD basic unit in an automatic office opens the 


broadest opportunity for continued exten- 
47-51 Worship Street, London, E.C.2. PI 

Telephone: MoNarch 9791 sion of automation. Start with one FRIDEN 

BRANCHES THROUGHOUT GREAT BRITAIN unit, then add others as cach pays for itself. 
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banking on 


EMIDEC 


Mr Jones negotiates a merger: Mr. Robinson bus 
a car, Mrs. Brown pays her dressmaker. In 40,000 
current accounts spread over 15 West End branch 
of Barclays Bank Ltd. the money ts on then 

and the flow quickly becomesa torrent 





Barclays choose EMIDEC 


More people in Britain are now using bank 
ever before. To ensure the greatest possible 
efficiency, despite the ever increasing volu 
business, Barclays have ordered an EMIDE¢ 
electronic computer. Designed by EM I 
Blectronics Ltd. it will be the first of its k 
forany British bank 


The EMIDEC 1100 isan advanced machine 
emploving magnetic core and transistor tech 
and is capable of operating at very high speed 
The Barclays installation will live ona diet of 
information transmitted by teleprinters fron 
the bank's West End branches. In this way 
Barclays are ensuring that they will beable t 
meet modern conditions with the most 
advanced methods avajlable 





EMI Electronics Ltd is one of the leading 
nutomation organisations in this country 

In addition to office computers It manufacture 
analogue computers, machine toolcontrol 
process controlequipment, closed ctreult te 
anda wide range of other device 
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Literature giving full details of EMIDEG 
computers Will be sent on request 


electronics brings everything under control 


E.M.t. ELECTRONICS LIMITED : HAVES : MIDDLESEX: TELEPHONE: SOUTHALL 2468 
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PLANNING AND PRACTICE—I 





Phe first in a series of articles on the forethought and planning 


essential before considering whether a computer should be 


taken on strength explains how a company sets 


about answering the question: 


When is a Feasibility 


Study Feasible? 


Ralph Weindling cnvick Diebold Limited 
| i 


Ht aim of this article and of the series that 
follows is to provide practical tools that can 

be of direct help in facing the problems and 
challenge of automatic data processing ino your 


Fach 


peciti suggestions and 


organisation article in the series” will 


present eriterta that 
experience has proved are generally applicable, and 
every effort will be made to avoid general PUTT iples 
because they are not within” the 
hould 


tep-by-step) programme that can be 


and concept 
cope ol the SCTIC 1 he cric itself 
provide a 
a guide in the data proce 


used a ing programme 


FHE FIRST STEP 


The first step in dealing with automatic data 


| 


Obviously to determine whethei 


processing 


automatic methods (used here in the sense of one 
tep above pure punched card and tabulating 
equipment) can be of benefit in your organisation 

This is an important question that) must, in 
effect. be decided betore a so-called feasibility o1 
undertaken Thi 


justification study ts rather 


paradoxical situation arises) because a proper 


feasibility or yustification study is fairly expensive 
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For a large firm it takes from six to nine months’ 
time of several people hor a medium-size or 
smaller company the effort 1s shorter, but the cost 
is relatively as great. In addition, an abortive 
justification study can lead to internal problems as 
well among those who make the study and in the 


rest of the organisation 


SOME DIFFICULTIES 

Some of these possible difliculties are obvious 
Building up a team to perform a justification study 
creates a group that sooner or later identifies itself 
processing approach. 
in favour of a computer so that 
they tend to arrive at an affirmative answer. 


with an automatic data 


Their bias tend 


Equally difficult is the question of re-absorbing 
effort in their old 
positions in those cases where the study result is 
The effect on the rest of the organisation 
» many clerical employ- 
ees are apprehensive of the effect that an automatic 
data processing system may have on their jobs. 
The effect is at least temporarily, whether 
the results of the study are positive or negative. 


those chosen for the study 


negative 
can also be significant, sinc 


there 


> 





‘Failure to do anything can be more expensive than even 


an abortive justification study’ 


Failure to act can be more expensive than even 
an abortive justification study, for it may mean 
that the company is being deprived of really 
significant benefits and perhaps exposing itself to 
competitive disadvantage. These dangers are 
accentuated by the fact that automatic data proces- 


sing is a long-term project, with a normal lapse of 


about three years between initial action and first 
application. A crash programme to make up lost 
time is almost impossible. 


SOME CRITERIA 

How, then, does the responsible executive decide 
whether or not to launch an automatic data proces- 
sing activity? The following paragraphs present 
some rules and criteria, some of them rather arbi- 
trary, that can be of value in making the basic 
decision. Because it is in the long run much more 
expensive to do nothing (when one should be 
doing something) than to consider the question in 
detail with a negative result, the criteria, to the 
extent that they are ‘ wrong. err on the positive 


side 


BASIC RULES OF THUMB 


1. Any company or organisation with more than 

1,000 employees should undertake a serious 

justification or feasibility study. This statement 

would not hold under the following conditions: 
a. The firm’s operations are such that they 
do not meet the criteria set out below for the 
company with fewer than 1,000 employees. 
b. The limitations or restrictions mentioned 
in the last section of this article apply. 


c. The basic requirements that are indicated 
below are less than half way to being fulfilled. 


2. For industrial or commercial firms which 
physically handle goods or merchandise, a serious 
feasibility study should be undertaken if a 
majority of the following conditions apply, or 1 
items (a) and (c) apply. 
a. Present costs for clerical activities (order 
processing, payroll, production planning and 


c 


control, inventory control, etc) at any one 
location exceed £1,500 per month. 
b. The size of the product line is such that 
present methods do not allow records to be 
economically kept down to the lowest classi- 
fication or differentiating factor (colour, 
packing, size, style, etc). 
c. Better or speedier or more 
inventory control for finished goods, produc- 
tion parts and in-process inventory would 
result in inventory reductions, whose ‘carrying 
costs’ are worth £12,000 per year. A study 
to determine this can be made quite independ- 
ently of a feasibility study. Some of the 
questions involved are: 
i. What is the annual cost attributable to 
carrying £1,000 worth of inventory ? 
ii. To what extent is the inventory subject 
to reduction? Limiting factors include 
decentralised locations each with the need 
to carry a full line; levels dictated by buying 
to take advantage of price fluctuations: 
adequate information on the finished goods 
inventory existing at the present time. 


scientific 


iii. To what extent are inventory records 
dictated by people who would not receive 
the improved data? For instance, if policy 
is to produce whatever is requested by the 
local sales offices, centralised inventory data 
would be of value only to the extent that 
trans-shipment is possible and desirable 

d. Delayed or late deliveries are a serious 

problem. 

e. Lost items in the production 

excessive use of expediters, unused machine 

capacity and recurrent crises situations cannot 

be economically corrected by present methods 


proc Css 


f. Decentralised operations. over which cen- 
tral control or information would be desirable 


3. For non-industrial companies whose main 
visible physical output is paperwork (banks, insur- 
ance companies, utilities, brokers) the main 
criterion would be clerical costs in excess of £2,000 
per month. 
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BASIC REQUIREMENTS 

A company considering automatic data process- 
ing for any type of production planning, production 
control, or control of stocks must have the following 
applicable basic requirements 


1. Time standards of reasonable accuracy. 


2. Accurate and up-to-date material sheets, 
indicating the components of each item 
3. Reliable operation sheets, indicating the 
production steps for each part and product. 
4. Adequate reporting of pertinent activity 
(production, waste, withdr?wals, receipts) 
5. Consistent numbering or coding systems 

(parts, operations) 

6. { sage records 

7. Machine or works centre capacities. 

If those of the above requirements that apply 

are not at all fulfilled, it would be advisable to start 
with more basic elements than an automatic data 


processing feasibility study However, it Is cer- 


Mechanisation 





the INCSCUC 


ot the Smaller 


tainly wise to undertake these steps so that the 
results are compatible with an automatic or 
mechanised system 


LIMITATIONS 
The above rules of thumb are subject to the 

following limitations: 
1. A completely decentralised organisation 
must make its evaluations in terms of 
individual units, rather than total size or 
activity. Headquarters, either as they are at 
the present time or as they should ideally be, 
would be one of the units 
2. Clerical personnel who would in any case 
be required (cashiers, customer service person- 
nel, etc.) cannot be part of the basis of consid- 
eration 
3. Legal or ‘traditional’ restrictions that 

would prevent changed formats and media 


negate some of the possibilities 


Comes to 


” 


Firm 


The ce velopment ot smaller and cheaper business computers coin ides 


with ideas to bring down the cost of svstems analyses 


T has 


matic data processing, particularly in its 


been very generally assumed that auto- 
more 

complex forms, with computers and magnetic 
storage, is of interest only to the larger commercial 
concerns. The value of automatic clerical methods 
to the smaller firms has been overlooked 

There are good enough reasons for this neglect 
of the 
Modern 
expensive and bulky 


more modest commercial enterprises. 
processing equipment has been 
The cost of the equipment 
alone has been so great that only the bigger and 


‘ 


richer companies and groups of companies could 


data 


afford to buy or rent electronic systems for their 
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-rroll Wilmot 


own exclusive use; and the other incidental costs, 
which must include feasibility studies and may 
include modifications to office 
buildings, can easily exceed the cost of equipment. 

There has also been in recent years a significant 
trend towards the formation and consolidation of 
large companies and groups of companies, in the 
belief that the power and resources of these large 
formations alone adequate to compete 
successfully with other firms in the international 
markets. It has been assumed that this trend will 
continue and that it will be accelerated, partly by a 
complex of factors in modern life, including rapid 
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quite extensive 


were 





‘Automatic data processing is not a luxury but an imperative 


necessity for the small firms’ 


increases in population and the perpetual search 
for expanding markets, and partly as a direct 
consequence of the introduction of electronic 
equipment itself, because the possession of such 
equipment confers obvious advantages in efficiency 
and speed of manufacture and marketing 
THE PRESENT TREND 

No doubt economists and businessmen are 
examining these assumptions: and a great many 


people have expressed misgivings about some of 


the possible consequences of too great a concen- 
tration of economic power in the hands of a few 
favoured managerial groups, however irreproach- 
able their integrity may be. It is at least debatable 
whether or not the present trend will continue 
indefinitely or will reverse itself within the next 
decade or so. But whatever view one may hold 
of the way things may go in the future, it is beyond 
dispute that, here and now, many smaller firms are 
faced with the necessity to fight for survival against 
very powerful competition. 


VOT A LUXURY 

If it as true that automatic data processing 
tremendous advantages upon the big 
companies and combines, the corollary is equally 
true: that automatic data processing is not a 
luxury but an imperative necessity for the small 
firms. This is not a cause for despair but a motive 
for energetic efforts to find a solution. 

The obvious answer to this need has hitherto 
been the rental services offered by the data pro- 
cessing centres that most equipment manufacturers 
are operating. Rentals as low as £15 an hour 
bring these services within reach of many companies 
that cannot afford to buy equipment or to accom- 
modate it on hire within their own premises. 
But there must be many administrative problems 
that cannot conveniently be solved in this way, and 


confers 


it has been necessary to seek other methods of 


overcoming the difficulty. 


SYSTEMS FOR SMALL FIRMS 

There is very little doubt that within a few years 
fully automatic data processing systems will be 
available to thousands of smaller companies, 
including companies employing as few as 25 people. 


There are two main ways in which the cost of 
automatic data processing can be reduced. They 
are the introduction of cheaper and less bulky 
machinery and the employment of cheaper and 
more efficient methods of carrying out systems 
analyses. 


CHEAPER EQUIPMENT AVAILABLE 

Most manufacturers of data processing machin- 
ery have turned to the development of cheaper. 
more compact equipment, which has been made 
possible by the introduction of transistors and 
other engineering innovations and refinements 

Some time ago the Univac division of Remington 
Rand introduced the USS 90, a solid state computer 
which is now available, as the USS 80, in a version 
adapted for 80-column punched cards. The IBM 
1401 transistorised computer, which was described 
in AUTOMATIC DATA PROCESSING 1n December, ts 
another machine designed specifically to cater for 
the needs and resources of smaller businesses 

From America comes the news that we may 
expect some time in the future to see computers 
produced by mass-production methods. Indeed 
Dr Rex Rice, of IBM, startled the Eastern Joint 
Computer conference in the United States, early in 
December, by predicting that the main computer 
units of the future will be so * miniaturised * and so 
cheap, that the servicing problem will be solved by 
‘simply throwing the computer away.” He said also 
that he believed that the development of speech 
instruction to computers would ultimately have the 
effect of simplifying equipment and so rendering tt 
cheaper. 

But these more radical developments will not 
occur in the immediate future. Though automatic 
data processing will grow progressively cheaper. 
the progress 1s likely to be, in the words of the 
United States Supreme Court in another context, 
‘with all deliberate speed * rather than startlingly 
rapid. 


14S GOOD AS THE SYSTEM 

It may be laid down as a fundamental principle 
that a computer installation, for all practical 
purposes, is as good as, and no better than, the 
business system into which it is introduced 
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Though this has been reiterated, in one form or 
another, during the past year or so, it appears to 
penetrate all too slowly the inertia of the less 
progressive managers, who are. still, 
enthralled by the charm of * tradition’ 
some business 


perhaps, 
in which 
‘systems,’ like Topsy have * just 
growed. 


UBIQUITOUS COMPUTER 

If automatic data processing is really to become 
as ubiquitous as the telephone—as in time it 
undoubtedly will 
systems analysis must be simplified. The justifi- 
cation for such a statement is perhaps that those 
firms that fail to avail themselves of the advantages 
of * logical > business systems will ultimately go out 
of business altogether, destroyed by the greater 
efficiency of the more progressive of their com- 
petitors 


SIMPLIFYING ANALYSIS 


During the past two years, a large volume of 


work has been done with the object of reducing the 
complexity and cost of systems analysis, not only 
for electronic computer installations but for other, 
more modest, data processing assemblies, in order 
to evolve a method that would apply to firms with 
as few as 25 employees 

Univac, for example, have now developed a 
method of systems analysis based on the principle 


of integrated data processing. The nucleus of this 


method depends upon the logical re-appraisal of 


administrative needs. It is claimed for it that it 
greatly simplifies analysis of existing business 
systems and reduces the amount of documentation 
in the final report from the massive volumes that 
have formerly been prepared to about half a dozen 
pages 

The effort to simplify systems analysis will 
obviously be pursued by computer manufacturers, 
to whom costly feasibility studies must appear as a 
deterrent to potential purchasers of their equip- 
ment: and consultancy firms will of necessity 
follow the same course 

If the * agony * can really be taken out of systems 
analysis, as much of the * mystery * has been taken 
out of computers, the way will be open for an 
enormously increased market for electronic data 


processing equipment 


CARRYING OUT POLIC) 

There is more than one way of approaching the 
It may be taken as 
an acceptable dictum, however, that all business 
consists of selling and producing either goods or 


analysis of a business system 


services and accounting for these operations 
Systems analysis does not determine managerial 
policy, but it does show how good policy can be 
most effectively carried out. The functions with 
which analysis is primarily concerned are the sales 
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the conduct and techniques of 


‘A computer is feasible 


if it will increase a 


company’s business, not 
merely if it promises to 


effect economies in ad- 


ministrative or clerical 


salaries’ 


intent and forecasting, the production capacity and 
intent, and the relationship of each to the other. 

A computer is feasible if it will increase the 
growth of a company’s business, not merely if it 
promises to effect economies in administrative or 
clerical salaries 

The essence of a commercial data processing 
system is the accurate gearing of sales to production 
(or supply); and an important element in this is the 
speed with which the variables affecting trade are 
known. It is obviously preterable to be able to 
forecast crests and troughs in the pattern of, say, a 
retail grocery business than to have a history of 
these fluctuations which can be only approximately 
valid for, perhaps, the corresponding season a year 
later. 

These conditions of successful trading apply just 
as much to small businesses.as to large: the company 
that can most speedily and accurately assess the 
day-by-day fluctuations in customers’ demand 
holds an obvious advantage over its competitors. 
The company that can most accurately predict these 
fluctuations is in a still stronger position: it is not 
altogether fanciful to visualise retail chains opera- 
ting with computers in collaboration with meteoro- 
logical services in order to predict the daily 
fluctuations in demand for certain categories of 
Such services need not be confined to the 
bigger and richer companies. They can be made 
available to the smallest of firms, perhaps through 
co-operative employment of computer service 
centres, provided that the small firms are prepared 
to introduce workable and uniform systems of 
sales analysis and forecasting 


goods. 





Thirty Million Words a Second 


\ new American device makes possible transmitting speeds 


5 


a thousand times faster than in today’s fastest computers 


RANSMISSION of information at thirty 
million words a second is possible in 
several electronic devices that have been 

developed by scientists of the Sperry Gyroscope 
Company in the United States. This momentous 
news was announced to a recent meeting of the 
American Institute of Radio Engineers. 

lhese new devices were created for the purpose 
of developing computers and communications 
systems capable of sending large amounts of 
information at speeds at least a thousand times 
faster than the operating speeds of the largest 
electronic computers at present in use 

Peter J Isaacs, head of digital computer 
research at the Sperry Gyroscope Company, said 
that the earliest use of these new highspeed 
techniques would be in systems simpler than 
computers. ‘An immediate possibility arising ts 
the development of a special communications 
system in which a message of, say, 30 words, 
such as an ordinary telegram, could be trans- 
mitted in one-millionth of a second,” he said. ‘A 
system of this kind could transmit the complete 
message on a single radar pulse.” 


US® IN NUCLEAR EXPERIMENTS 

Another possibility would be in a data reduction 
system involving simple operations such = as 
correlating and counting--for example, in scien- 
tific experiments in nuclear physics, where 
thousands of millions of events occur in an 
extremely short space of time. There is an 
obvious field for speeds of this magnitude in 
ballistics and in space research. 

The discovery will affect future computer 
design ‘The new microwave components we 
have made and operated in the laboratory are 
capable of performing logical operations and 
decisions at speeds hitherto unknown in_ the 
computer art,’ said Mr Isaacs 

He described a microwave diode switch capable 
of switching 700,000,000 bits of information in 
a second. The device uses hollow pipes as con- 


12 


ductors in place of the conventional wires because 
it employs 10,000-megacycle alternating energy 
in place of the standard direct current used in 
present computers. 


MICROWAVE AMPLIFIER 

Another component described by Mr Isaacs 
is a new microwave amplifier tube which can 
perform logic operations at the rate of one 
thousand million times a second. This device 
employs a radio wave travelling down an electron 
beam to cause one microwave signal to control 
another microwave _ signal Logical circuits 
employing these devices have operated success- 
fully in the Sperry computer laboratory to perform 
combinations of logic decisions such as ‘and,’ 
‘or’ and ‘not’. 

Mr Isaacs said that devices like the micro- 
wave amplifier tube were not necessarily limited 
to the present laboratory experimental rates of a 
thousand million bits per second, because even 
now they had the technological experience to 
build them for speeds five to seven times as great 

Studies of microwave logic techniques have so 
far concentrated on the development of compo- 
nents rather than on their incorporation into 
systems. When the new techniques come to be 
used for computers, presumably only a = small 
fraction of the computer would have to operate 
at the ultra-high speeds. Techniques for trans- 
ferring information from microwave to standard 
circuits have already been developed 

Ultimately, these revolutionary developments 
will have their effect on the design of computers 
for general use. Though it is difficult to see the 
advantages of such speeds in normal business 
operations, even to the most dynamic go-getters. 
one result of present research and experiment ts 
bound to be a dramatic reduction in the size of 
computers in general use 


Information supplied by John Dichold and Asso 
New York 
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Names Mee Notes 


by Robot 


What is good for Turitz...? 


[ib news that the 
ind Co, who own a 


Swedish retatlers, Turitz 
chain of 52 multiple 
stores in Sweden, in addition to a number of 
large department stores, have ordered an Orion 
latest system 
has prompted me to 
British retailers 


have shown in data processing systems 


data processing system the 
de veloped by Ferrantt 
briefly what 


examine interest 


Lyons, Litthewoods and Burton are the only 
retail organisations that have computers—and 
Burton's while Boots 
and Sainsbury’s have machines on order And 
that completes the list 

Further, equipment that has been specifically 


lesigned for the retail industry has hardly been 


iS a Most recent acquisition 


inisations have Kimball 
ticket installations, and Boots, a television rental 


snatched up (only two org 


organisation and the Leeds Industrial Co-operative 
Society are the only ones who have ventured to 
order special cash registers whose tally rolls can 
‘lectronically), though, to be fair, it may 

days for this type of equipment 


' is ee , 
watchful eve on sales and stocks 


equipment 
mM STOCKS 
| hed 
replenished 
luritz’s install ) will include an arsenal 
uritz S instabiation Will include anh afsena 
conventional equipment such as Magnetic tape 
printers, 
vy board Stations 


high-speed and also a system 


These will be installed 
in the company’s central buying department at 
Gothenburg, and will afford buyers the facility 


» “interrogate” the svstem and obtain immedi- 
l c* 
itely information on stock levels in all the $2 


multiple stores 
interrogating facility. -it is envisaged that 
ards might be employed continuously 
he computing system were engaged on 


} i . a : > } > {oye 1 . 
ther data processing runs—is possible because 


of the Orion system’s time-sharing features, which 


enable it switch from one type of work to 
inother as required 
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The notion of using a computer as a bank of 
information which can be drawn on at will merely 
by depressing keys is not new 
firm, Quelle 
the world 


Che German retail 

the largest mail order company in 
has been using for some time a special 
data processing system which, in fact, goes one 
step further 

Orders for goods are entered on keyboard 
machines and this procedure discovers by referring 
to the system’s * stocks-in-hand files” whether the 
goods are available and if they are, automatically 
produces an invoice, complete with quantity, 
price and total owing 

Similar keyboard 
transmitting 


systems--usually involving 

landlines-— have 
been developed for some North American airlines, 
and in Britain, Shell-Mex and BP are currently 
engaged in evolving a push-button order-handling 
Office of similar conception 


information ver 


Giant Computer for 

One Task 

Pin = Ministry of Pensions and National In- 
surance have ted t iy an Emidec 2400 
which will be installed at the Ministry’s estab- 
lishment in Newcastle. It will be used to deal 
with the huge volume of data that the new 
Graduated Pensions Scheme will entail. 

In the computer will be stored essential infor- 
mation about the insured persons (of whom there 
will be some 25 million) such as name, address, 
amount of each contribution and the sum paid to 
date. Daily, the records of every insured man 
and woman in Britain will be processed in order 
to extract details about persons reaching retire- 
ment age, or to make changes to the records. it 
has been reckoned that the daily run will be com- 
pleted in four hours 

lhis installation, which will cost the Ministry 
over half a million pounds, will include 17 fast 
start-stop magnetic tape decks, and also five 
magnetic tape units featuring a broad four-inch 
‘deep store.” A 
printer, capable of producing 3.000 lines a minute, 


will also be used 


tape, which will be used as a 
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This is the second order that EMI have re- 
ceived for their Emidec 2400 system—they are 
currently building the first 2400 machine for the 
Royal Army Ordnance Corps —and, significantly, 
both orders have come from Government, and 
both complexes are to be used for massive, 
though routine, updating procedures 


Record of all the Talents 


PUNCHED cards are certainly more and more 
multi-purpose each year. IBM cards, for example, 
are used for baseball match tickets in Costa Rica, 
for meter reading by the Eastern Gas Board, as 
air and train tickets in Canada, licence application 
forms in New Zealand, dividend notices in France 
and personal cheques in US banks. 

The personnel records of New York city police 
are kept on punched cards. On joining, each mem- 
ber of the force is asked to fill in a lengthy 
questionnaire about himself, and the information, 
punched onto cards, is available whenever a job 
calls for specialised knowledze. Some of this 
knowledge is quite unexpected. For instance, in 
the police department a total of 58 languages and 
dialects is spoken, including obscurer languages 
such as Tonkinese, Bengali and Ruthenian. 

Recently policemen with acting experience were 
required to fill four parts in a training film being 
made by the Police Academy. The machine came 
up with just the right combination of men and 
talent. In another instance, when Her Maiestys 
the Queen went to New York, the department had 
to locate eight policemen who stood six foot three 
inches or over to act as the Queen’s escorts. 

The records of PRU (Personnel Records Unit) 
show that nearly 2,000 policemen have a university 
degree. Their hobbies include astronomy, hypno- 
sis, Sleight of hand, bacteriology. stock investment 
and arranging classical music. One detective even 
amuses himself by picking locks—his own, I hope! 


The - Bridge 


LaTr last year the Electronic Forum for Industry 


(EFFI, when reduced to its initials, though 
it might yet be called ‘Effi’) released its 
first Bulletin and organised a second * open day’ 
to which representatives from 12 industries (those 
that are users or potential users of electronic 
equipment) were invited. 

The Forum’s aims are to bring together 
would-be users of electronic equipment and 
the manufacturers The EFFI’s chairman, 
Mr CiirrorD MEeTCALFF, told the’ industry 
representatives at the second open day that 
*... electronics demands a partnership betwee 
producer and user, which must be more complete 
than it was when mechanical equipment was the 
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order of the day. This is the bridge that we hope 
to build through the formation of the Electronic 
Forum for Industry.” 

The * materials” of the bridge will be future 
open days when papers will be delivered, the 
Bulletin, which will appear irregularly, and a 
committee (at present composed of half a dozen 
members) which will be available to give advice 

While it does open up yet another avenue for 
obtaining information, the impact of such a 
forum, composed as it is of a number of trade 
associations with divers interests in electronics 
can only be slight. At best, it will serve as a 
re-directing agency, suggesting to people with 
problems whom they should contact. But it does 
reveal that companies making a variety of equip- 
ment are developing a sense of belonging to an 
‘electronics industry,’ and there is no reason why 
the endeavours of such a Forum should not blaze 
the path for a research organisation, comparable 
to the Production Engineers Research Association 
or the British Iron and Steel Research Association 
to spring up, which, in addition to carrving out a 
variety of research projects, could provide a first 
rate information service 


Consultants’ Cues 

RECENTLY before an invited audience 
of some 250 Fdinburgh businessmen was ‘ The 
Rainbow Story.” a play written by Mr A M 
Futter of Associated Industrial Consultants Ltd 

Written to illustrate how management consul- 
tants set about improving clerical work, the play 
traced the problems of a fictitious company, 
Rainbow Paints Ltd, which havine increased its 
business in the fulness of time, could only manage 
to cope with a large amount of clerical work by 
regular overtime. In addition, records were not 
up to date and customers complained of delays 
and mistakes in invoicing and deliveries 

The dénouement--a_ reorganisation and the 
entry of a modest deus ex machina (the intro- 
duction of a minimum of additional eauipment) 
sees the firm copine with present work and even 
allows for a one-third increase in turnover 

The Rainbow Story was produced by Mr W 
Reip, also of Associated Industrial Consultants, 
for the Productivity Committee of Fdinburgh 
and South Fast Scotland. 

If this idea catches on. I can visualise a number 
of consequences: the rise of the industrial actor 
(like the industrial mathematician) with Fauity 
becoming a real force in the land, and computers 
as stage furniture (for Act TIT, of course) with arch 
acknowledgments in the programme notes: 
Ralph Redgud’s secretary in Act IIT kindly lent 
by National Business Tabulators Ltd? 


staced 
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The French Ambassador, 
M. GG; Chauvel (right 
foreground) was shown the 
range of machines tn the 
De La Rue Bull demon- 
stration roomy at the 


new companys opening 





De La Rue Bull 
Open Shop 


Opening a data processing centre In Southampton Row, 


last month, De La Rue Bull 


thei first sale 


IR Christopher Hinton, Chairman of the 
Central Electricity Generating Board, opened 
the computer service centre and showroom 
of the newly amalgamated Anglo-French company, 
De La Rue Bull Machines Limited, at thei 
headquarters in Southampton Row, London, on 
9 December 
In his address to an audience which included 
many leading lights of British industry and diplo- 
matic representatives from many countries, he said 
that he welcomed this practical example of Anglo- 
French co-operation 
The uncomfortable technological 
advance since the war had arisen mostly from 
defence developments and defence expenditure. 
This feature was in general true of the computer 
industry In America, in particular, computer 
developments were founded on defence, on the 
development of nuclear weapons, ballistic missiles, 


speed ol 
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London, 


Machines were able to announce 


etc. Though this had not been equally true of 
Britain, the basis of much computer development 
had been defence work in this country also. 


HOTHOUSE ATMOSPHERE 


Rapid developments had taken place in the 
hothouse atmosphere where the warmth had been 
generated by Government money; but in this 
amalgamation, the development of data processing 
machines had been largely independent of defence 
projects, and the company that had recently been 
formed should therefore have an excellent chance 


of survival when the hothouse temperature began 
to fall. 


POWER OF COMPUTERS 


Computers had put into the hands of business- 
men, scientists and engineers, Sir Christopher said, 


1S 





“1 don’t think the world of today could exist 


without computers ’ 


tools of immense power. They could be misused 


He hoped that this company would make it part of 


their business to see that that power was wisely used 
He cited as an example of unwisdom the pious 
hope of many engineers that by feeding into an 
electronic machine data accurate to not more than 
place they could compute data 
accurate to at least six places of decimals 


one decimal 


THE FRENCH AMBASSADOR 

The French Ambassador in London, M. G 
Chauvel. said that nothing could be more gratifying 
to him as French Ambassador than to see a 
practical example of English and French co-opera- 
tion, particularly between an English company 
with a French name and a French company with 
in English name. 

The speakers were introduced by the Chairman 
of De La Rue Bull Machines Limited, Mr A G 
Norman, who announced that the first sale of the 
new company had been to the Royal Exchange 
Assurance Company. The future policy of De 
La Rue Bull, he said. would be based more on 
service than on the sale of equipment, in keeping 
with the policy that the Compagnie des Machines 
Bull has pursued in France 


1{V INTERNATIONAL ORGANISATION 

M. P Dreyfus, a representative of the French 
company. gave some figures indicative of the size 
of the international organisation. Bull employs 
about 8.000 people in France and a further 2,000 
internationally. Machines built in France have 
been exported to 25 other countries. The company 
produced its first electronic computer, the Gamma 
3. in 1952. and there were now 700 of these in 
operation. At the time of its introduction, this 
was a pioneer machine, using vacuum tubes and 
germanium diodes. A later machine, the Gamma 
3B. had been sold to more than 70 customers, and 
the newest machine system, the impressively large 
Gamma 60, with germanium diodes and magnetic 
core memory, had already been sold to ten custo- 


16 


mers and the first delivery would take place within 
a few weeks. 

As an indication of the speed and extent of 
computer development during the past decade 
M. Dreyfus pointed out that the first computers 
were performing at the rate of three or five opera- 
tions per second; by 1951, the Gamma 3 was 
performing 1,000 operations per second and now 
the Gamma 60 was capable of ove 
operations per second. Within five or ten years 
he said, machines will certainly be about 1.000 


100.000 


times as fast as the present fastest 


WHAT IS THE USE OF SPEED? 

Many people asked what was the use 
high speeds. *1 don’t think the world 
could exist without computers. he sai 
present, industry and commerce have too 
administrative people in) proportion to 
productive workers: and the handling of cheque 
insurance policies and the billions of trar 
daily taking place in commerce simply would not be 
feasible without large. fast computers 

As the machines became more and more comp 
cated internally, they were rapidly becoming | 
and less complicated externally: and it was now 
possible for computers to accept plain language 
instructions. In the case of the De La Rue Bull 
machines, he remarked. this capacity was of course 
bi-lingual. 


FIRST BRITISH INSTALLATION 

The machinery bought by the Royal Exchange 
Assurance Company punchers and 
verifiers, a mechanical punch, an electronic sorte! 
a reproducing punch, an interpreter. a collator and 
a Gamma 3 electronic calculator 
delivered in March and would be used first tor 
dividends distribution, said a spokesman of De La 
Rue Bull Machines Limited. 

Later, the installation would be used for 
jobs which both companies 

were now looking into. No definite decisions 
had vet been made, but applications under con- 


electronic 


would be 


seller and custome! 
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sideration included the production of first dividend 


Warrants, registers, tax certificates, etc 


WHO WILL USE GAMMA 60? 
Questioned about the potential customers for 


the big and expensive Gamma 60 system, a company 


spokesman said that uses would be found for it by 
insurance companies and big industrial concerns. 
Certain Government departments might also be 
interested 

Nationale de 
Chemins de Fer Francais) have ordered a Gamma 
60 system which is to be installed in May. It will 
be used for personnel files, the administration of 
social security including the bi-monthly 
ot payroll, and job-cost 
have some 360.000 employees 


French Railways (the Société 


schemes 
payments pensions, 
SNCI 
and a further 400,000 (approximately) pensioners. 

By 1961, of 300.000 
different types of spare parts will be taken onto the 
about 
and in the following year the tracking of 
300.000 


accounting 


inventory control some 


computer. controlling stores in 200 ware- 


houses: 


movements of some freight will be 


by the Gamma 60 


Cars 


controlled 


So 


ill 
Wil 
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Not 


thampton 


be 


TELEPHONE BILLS 

Other uses of Gamma 60 installations include 
that proposed by the Belgian Telephone and 
Telegraph administration, which will be entirely 
automated by 1961. Each telephone in Belgium 
has a counter which produces a punched paper tape, 
recording for each out-of-town call the date of the 
call, the calling number, the number called, the 
time at which the call begins and the duration of 
the conversation, thus making possible a detailed 
account which the customer can check. Such a 
system does not exist either in Britain or in France 
at present and is not likely in the near future. 


TRAINING COURSES 

De La Rue Bull Machines Limited are at present 
much preoccupied with training adequate numbers 
of their staff technicians and systems 
analysts, but plans are being made for a training 


own as 
school for customers’ staffs in the operation of all 
Bull machines. from the hand punch to the Gamma 
60 compute! 

No information is available yet about proposed 


executive courses 


withstanding the flowers 
Row 


to have 


this demonstration centre in 
where 


them 


is become servi centre, 


for 


ce 


able processing Work done 





AMERICAN REPORT 





jobbing 


HE use of computer centre services by both 

large and small companies ts increasing as 

companies become convinced of the bene- 
fits of electronic data processing methods. The 
large firms. in many cases, are using their own 
computers to full capacity and therefore hire time 
at the service bureaux for special problems or for 
reports which must be prepared at peak periods 
More and more companies are planning to install 
computers and these firms are using time at the 
service bureaux for training, program debugging 
and conversion prior to installation of their own 
computers. 

As the use of electronic computers becomes more 
widespread, the smaller firms are showing increasing 
interest in automatic data processing methods 
Even though the smaller firms cannot justify 
equipment of their own, use of service bUreaux has 
been proven economical for such continuing 
applications as payroll, sales analysis, and inven- 
tory control, and particularly beneficial for speciai 
problems in the operations research category 
involving linear programming methods 
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from 


John Diebold and Associates. New York 


which has 


sly tackling 


= 5 


irm’ as well as the big corporation 


5S 


One of the largest computer centre networks. thi 
Service Bureau Corporation, a subsidiary of IBM 
have reported that the backbone of their business 
was from small firms. most of whose gross sales 
are under $50,000. Their customers 
insurance agencies, schools. hospitals, union locals 
small manufacturers, medical clinics, dairies, banks 
mortgage companies, independent — telephone 
companies, and other smaller utilities 

In recent years there has been an increas 
demand for systems and programming services 
relation to computers. Since 1955, a number 
corporations have entered this side of computer 
In many cases they do not have compu 


included 


services. 
ters for hire, but rather trained personnel 
assisting a company in obtaining a more efficient 
operation on a computer already installed. Cor 

tract programming is a large part of their business 
and has become increasingly important with the 
lemand for automatic programming 
These companies are undertaking the job of 
designing and writing such systems for manufactur 
ers of computing equipment 


systems 
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MANUFACTURERS SERVICE BUREAU X 


In recent months there has been a series of 


manu- 
facturers about plans for additional service bureau 
facilities. Remington Rand, IBM and Burroughs 
have been operating computer centres for a 
number of years. Remington has some 46 centres 
at branch offices, two of which have large-scale 
Univac computing equipment. IBM has operated 
its computing centres since 1948. 
were set up as a Separate corporation in 1957 and 
the Service Bureau Corporation, as it is now called, 


announcements by the major computer 


These serv ices 


Operates as an independent 
parent company 


subsidiary of the 
SBC operates 83 branch offices, 
all of which have a complete line of punched card 
machines. Medium-scale computers, IBM 650’s, 
are available at 16 of these offices and the large 
scale 704°s are used in New York, Boston, and 
Los Angeles 
centre at its offices in California 


Burroughs operates a computer 
It expects to 
open computing centres in Chicago and Washington 
during the first part of 1960 


PLANS FOR THIS YEAR 

Computer manufacturers who are entering the 
race with their new transistorised models have 
recognised the need for providing service bureau 
Radio America, 
National Cash Register Company and Minneapolis- 


facilities Corporation of 
Honeywell are all planning to open computer 
RCA is now 
Operating a SO] system in New Jersey and has 
just opened its Wall Street centre this month 
IBM has 


ee 
hOCalLCa 


centres in the early part of this year 


announced plans for Datacenters to be 
> 


25 cities throughout the United States 
These will be somewhat different from the usual 
service Dureau Ihe Datacenters will use 7070 
systems, and will only rent time on the machines 


themse There will be no programming. 


operating services 


available 


ygram library available 


systems lesigi Oo! 
other than the usual pro 
to all IBM customers 


his own operators and 


The customer will provide 
These Data- 


Service 


ni or ms 
program 


centers will compete with the Bureau 
Corporation to a certain extent, even though they 
do not provide the extensive services 


SBC 


While the manutacturers’ service bureaux offer 


available at 


computing services to anyone, one of the main 


functions of these installations is to provide 
services and computer time to customers of that 
manutacturer This is true because of the necessity 
ff compatibility between a service bureau machine 
and the customers own machine. For instance, 
most contracts for computers include a specified 
number of free hours on a computer prior to instal- 
lation of the customer machine. These hours are 


used by the customer for training. debugging of 
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programs or conversion of files to the computer 
media. The manufacturer can use his service 
bureau to provide this time. In addition to the 
hours included in the contract, a customer will 
often desire additional time for preparing for his 
own computer. This, of course, is available at 
the service bureau for a fee 


TRIAL RUNS ON BUREAU MACHINES 

Not only is the service bureau useful to a 
manufacturer after the sale of a computer, but it is 
frequently used for sales demonstrations and test 
problems in the course of making a computer sale. 
There are cases where a service bureau has been 
used for an application over a period of time. 
After the system has proved itself and is operating 
smoothly the service bureau customer instals a 
computer of his own. The customer can then be 
assured that his application is feasible and opera- 
tional as soon as he starts paying rental on his own 
equipment 

RCA’s Wall Street centre will be used for this 
purpose. Two brokerage firms, E F Hutton and 
Co and Reynolds and Co, are planning to use the 
computer facility for handling customer records, 
margin accounts and other paper work. These are 
large brokerage houses processing from three to 
five thousand transactions a day. The computer 
centre will eventually be connected by direct wire 
to the clients’ offices. One of these firms, Reynolds 
and Co, will be using the computer centre for a 
year and will later switch over to its own 501 
system which is to be installed during 1961. Such 


an extended test period assures smooth running of 
the company’s own facility 


Another function of the manufacturers’ service 
bureau which relates to sales and customer installa- 
tions is the guarantee that, in cases of emergency, 
the cusitomer can shift his work load to the service 
bureau computer. This may be required because 
the customer’s machine is down for an extended 
period or because he has a peak load at certain 
periods and his computer does not have time to 


handle the additional work 


INDEPENDENT SERVICE BUREAUX 

The independent service bureaux do not have the 
built-in contacts and customers that manufacturers’ 
service bureaux have. They must offer results at 
rates reasonable to the customer and at the same 
time must operate a profitable business. There 
are a number of variations in types of independent 
service bureaux being operated in the United 
States at the present time 

Entirely independent service bureaux are in most 
cases offering punched card tabulating services. 
They will usually have punched card calculators or 
small computers for jobs which require more 
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complicated analyses. In order to provide a low- 
cost service, these companies will specialise in one 
application, design a standard program which 
can handle simple variations of that application 
and will sell this to small firms at an economic rate 
The large volume obtained through many customers 
makes this possible. 

An example of this type of operation is the 
Payrolls and Tabulating Company located in 
New York City. This company has standard 
punched card equipment. and a small punched 
card calculator. They have designed a_ payroll 
application on this equipment which can be used 
for several of the companies which they service 
One of these companies has a 1,000-man payroll, 
a fairly large operation. It is a construction firm 
which found it very difficult to prepare accurate 
payroll records under their working conditions 
This service relieved their accounting office of a 
big problem and also prepares the payroll cheques 


and records at a lower cost 


PAYROLLS FOR 25 EMPLOYEES 


Payrolls and Tabulating has recently installed a 
Univac Solid-State Computer which will increase 
its capacity considerably The company expects 
to be processing payrolls for companies employing 
as few as 25 and as many as 1,000 employees 
The significant factor in the economics of such an 
operation is that a standard payroll is designed and 
the equipment is set up to process a series ol 
payrolls in one run. Only the imprinter changes 
so that the cheque and journal headings will show 
the proper company name. This provides the 
means for very small companies to take advantage 
of savings available through large volume pro- 
cessing 

It seems that the small independent service 
bureaux will be specialising in particular areas 


‘Service Bureau Corporation 


have reported that the back- 
bone of their business comes 


from small firms ’ 





such as payrolls, as mentioned above, or insurance 
calculations, for assisting large companies during 
peak periods, or survey results analysis, or general 
accounting functions. Through © standardised 
systems they will be able to provide low-cost 
service to the small companies and not only increase 
their own business but also provide benefits to their 
customers. The customers, in so many cases, 
cannot afford their own equipment and even caunot 
afford specialised treatment, including 
design and programming on a large computer, at a 
service bureau. 


systems 


LARGE-SCALE SERVICES 


At the other end of the scale in independent 
service bureaux is General Electric Company's 
Computing Services Center. This centre provides 
a full range of computing services from total data 
processing jobs to renting time on hardware only 
Computing Services will even design systems. 
program, and run an installation for a customer 
They take on special problems of a highly complex 
and scientific nature. They complete the job from 
problem definition to presentation of final results to 
the customer. 

GE’s operation is similar in nature to the type of 
service bureau operated by large consulting firms 
Arthur D Little, Inc, engineering consultants 
have a computer which they use themselves, but 
they also offer this service to their clients as an 
adjunct to their consulting services 


EMPLOYING THE GIANTS 


CEIR,. Corporation for Economic and Industria! 
Research. has recently announced a large expansion 
computing — services. They will instal 
IBM 7090's (IBM’s most powerful commercial 
computer now available) in New York, Houston 
and Washington. In addition, 1960-model com- 
puters will be installed in Chicago and Los Angeles 
CEIR will provide programming and operating 
services at its installations. 


of its 


The high speed machines such as the 7090's are 
in the three-to-four-million dollar class. Even so, 
these computers operate at a very low cost pel 
solution, if they are kept busy. Unfortunately 
there is a limited number of companies, even large 
ones, which can, by themselves, keep this type of 
computer busy enough to recover their cost 
CEIR will be able to provide low-cost benefits with 
a sufficient number of customers to keep the 
computer busy. Users of these services will, in 
most cases, be the larger companies. 

Computer services are available from other 
sources than bureaux. These include 
companies who have free time on their computers 
and also colleges and universities who wi!l take on 
jobs for training purposes or jobs of particular 


service 
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interest in terms of research. Services of this type 
are often available at lower rates than from the 
service bureaux. However, because of the varia- 
tions in the requirements of the computer owners 
themselves, long term contracts for use of the 


computer are seldom available 


CO-OPERATIVE SERVICE BUREAU X 


While many companies are solving their data 
processing problems through the use of outside 
service bureaux, a number of companies have 


found it more feasible to buy a computer on a 


co-operative basis with other companies. In most 
cases, the companies who have banded together 
have done so because their competitors were able 
to buy computers of their own. In order to 
compete, the smaller companies had to have the 
use of computers and had to have them close 
enough geographically to 
requirements 


perform their daily 
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BRITISH CENTRES 

British computer centres, such as the 
three illustrated, have already contracted 
to do quite a quantity of service work 
for a vVariet ganisations (the 
activities C 
reported iT 1 SC entitled 
puter Centres 
of AUTOMATK 


centres were 

The Com- 
volume one 
ROCESSING) but 
much more use ¢ ! be made of the 
available facilit \ st 1} and medium- 
sized firt 

On the other hand. computer manu- 
facturers could well make their service 
centres mor ttractive by offering 
additiona faciliti uch as that of 
accepting data transmitted over landlines 
and teleprinting back the results of their 


processing 


One of the earliest groups of this type is SPAN, 

a group of fire and casualty insurance companies 

in Hartford, Connecticut. These companies instal- 

led an IBM 705 data processing system in early 

1958 for processing their paper work. The large 

the first industry to 

instal the large electronic computers for business 
data processing 


insurance companies were 


ENGINEERING SYNDICATI 


A different type of application for a co-operative 
service bureau is the engineering computations 
being performed on a Bendix G-15 computer. 
This system is operating in southern Illinois as a 
result of seven engineering firms banding together 
to form a corporation around the computer, called 
Midwest Computer Service.* |Mr E M Chastain, 
See E M Chastain An Experiment in Co-operation’. 


AUTOMATIC DATA ProcessinGc, Volume 1, Number 3; April 
1989; pp 17 to 20 
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‘Automatic data processing methods have been proven in so 


many areas that companies are compelled to take advantage of 


such advances in business methods if they are to keep up with 


their progressive competitors’ 


president of the corporation, explains, * This ts 
our answer to the serious problem of the small 
engineering group that cannot afford even the 
lowest cost computer.” He continues: * But the 
1eed for a computer Is so great that it’s a matter of 
vet one or get out of the race.’ 

A third group which has seen the need for elec- 
tronic equipment is a group of banks in Texas 
With the advent of magnetic ink character recog- 
nition equipment and processing, It is even more 
important that banks take advantage of automatic 
equipment. This group of banks will buy equip- 
ment and establish a joint computing centre 

Each co-operative group is applying the compu- 
the same type of application—banking. 
insurance or engineering. The configuration of 
the hardware of the system can therefore be 
designed for the application. The computer 
operation also has steady customers. These 
factors make for a more economical operation than 
service bureaux who are soliciting different kinds 
of business 


ter for 


PROGRAMMING SERVICES 

There is probably a large number of companies 
providing programming electronic 
computers. Most of these are very small com- 
panies. People who are very competent and have 
had extensive experience in programming complex 
applications have found there is a market for their 
services. In addition, their work can be more 
interesting because they are servicing more than 
one company. 

System Development Corporation is a very large 
firm of this type. They employ over 3.300 people, 
and perform both systems design and programming 

‘ 


services for 
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services. Most of their work is performed fo 


the defence services. They have done a large part 
of the work on SAGE and also for the Strategic 
Air Command for the Air Force 

Computer Usage Company, one of the pioneers 
in the business, has concentrated on the commercial 
market for computer programmers. Their size 
is more typical of this type of company. They 
employ approximately 70 people. Their customers 
include eight of the major oil companies, and 
four of the computer manufacturers. Com- 
puter Usage prefers to take on a job where the 
customer has his computer already installed 
Their work consists of making the operation 
really produce. by means of efficient programming 
and operation. Minneapolis-Honeywell contracted 
with them to design and program an algebraic 
compiler system for the Honeywell 800, a large 
scale transistorised computing system Another 
company of this same type. Computer Sciences 
Corporation, was used by Honeywell for writing 
the business compiler for the 800 system 


USE OF BUREAUX INCREASING 

The use of computer service bureaux is undoubt- 
edly increasing. These centres are now available 
in every section of the country. Automatic data 
processing methods have been proven in so many 
areas that companies are compelled to take 
advantage of such advancements in business 
methods if they are to keep up with their progressive 
competitors. Service bureaux can 
problem for the companies who do not wish to 
operate their own data processing centres and also 
for those companies who cannot economically 
justify their own computer centre. 


solve this 
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Ramac 


-eatures 


ot the 


System 


Trevor | ongman, IBM United Kingdom Ltd 


HE simplest and most natural way of 
processing a document completely is to 
perform all the necessary operations in 

logical before 


sequence Starung the next 


transaction. For instance, the receipt of an order 
for goods from a customer could initiate the 
following chain of events. A clerk can examine 
the customer’s account to see whether his credit 
limit has been exceeded: the stock records of the 
items required can be checked to see whether 
the goods can be supplied; the goods can be 
and the 
typed; the clerk can post the appropriate ledgers 


si ck 


illocated invoice and dispatch notes 


imending the customer’s account and 
records 

When one 
completely the next one can be processed on the 
same principle. It need not be another order 
it might be a note from the warehouse acknow- 
ledging receipt of goods, and the clerk would 
then post the details to the stock record of the 
item in question and to the supplier's account 
The point is that with * in-line” accounting, as it 
is called, each transaction in turn is dealt with 
completely before the next is begun 

As the volume of business increased, such 


transaction has been processed 


simple clerical methods were no longer found 
practical A similar problem was solved to a 
considerable extent in factories by the technique 
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of mass production. This system gave a single 
repetitive process to one man, and the item 
being through many hands 
before completion. In the office the same solu- 
tion was applied to the processing of transactions 
Those that required the same treatment came to 
be batched together so that, whether by clerks 
or machines, each stage could be handled in 
volume. Unfortunately, this method of data 
processing lost the directness of in-line processing. 
Lengthy sorting and collating operations were 
often needed; intermediate reports had to be 
produced, and delays in the accumulation of 
economic batches often led to further delays in 
the posting of ledgers. All this meant that up-to- 
the-minute facts were not always available. 


produc ed passed 


RANDOM ACCESS MEMORIES 

In-line accounting on a large scale by machine 
was not possible until recently, despite the great 
advance in electronic data processing, because of 
the lack of a large volume random access memory. 
A means had to be found whereby the millions 
of facts and figures relating to a business could 
be stored economically in a random memory 
while ensuring that any one of them was imme- 
diately accessible. If this could be done, each 
account affected by a transaction could be 
adjusted immediately 
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y, 
A 
A general Vicw ot a 


Ramac 
j 


magnetic discs which permit random access 


system with the 


to information in evidence behind a window 


The high-speed memories that were available 
magnetic delay 
tubes-— provided the rapid access 
required, but they were too small to hold the 
number of facts needed, and to make them large 
enough to do so would involve high costs 

Magnetic tape and punched cards, on the other 
hand, provided the large 
required, but the time required to find a single 
record at random was relatively large 


magnetic cores, drums, lines, 


cathode ray 


storage capacities 


VAGNETIC: DISC MEMORY 


Phe answer was found in 1955 when the experi- 
mental magnetic disc memory 
The unit was a stack of 50 magnetic dises which 
closely resembled a highly engineered automatic 


was developed 


record player. The first unit had a capacity for 
five million digits, and any one of them could 
be reached in less than a second by means of a 
reading and writing arm which moved up and 
down between discs to reach any particular group 
of data stored as magnetised spots on the disc 


surfaces In effect this store contained the 
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equivalent of 50,000) 100-column master 
balance cards 

Thus the key to continuous in-line accounting 
was available: the remaining step was to combine 
the magnetic disc memory with an existing data 
processing system or to build a new system round 
it. It was decided to do both. The new systen 
became the random access memory accounting 
machine known as the IBM 305 Ramac In 
addition, IBM = added this type of store to Its 
other data processing systems so that disc storage 
is now available both with the [BM 650 and als 


with the IBM 7070 data processing systems 


1V INTEGRATED SYSTEM 

Vhe 30S Ramac ts a balanced system in whicl 
input, processing and output, umes have been 
matched so treat a continuous flow of work 
between the different units is obtained 

The principal components of the IBM 
Ramac are: 

1. 380 console: this is the control centre: input 

to the system ts through a punched card 
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reader incorporated in the console unit which 
Additional 
input can be provided by IBM 382 paper 
tape reader Through a keyboard the 
operator can momentarily interrupt any job 


reads up to 125 cards a minute 


to interrogate the machine’s memory for 
specific stored facts such as an inventory 
position, customer's balance and earnings-to- 
date figures. This may happen even though 
the 305 is, at the time, processing a com- 
pletely different job. Answers are automati- 
cally typed on a typewriter at the console at a 
speed of 10 characters a second with 100 
characters * line Up to four IBM 381 
remote printing stations, which may also 
Incorporate enquiry facilities, may be located 
2 500 feet a 


as fai as wav from the 305 Ramac 


Indicator hghts keep the operator 


informed of the state o 


system 

tr processing al all 
times, and show the results of the machine’ 
self-checking devices 
305 processing ur this contains a magnetic 
drum and magnetic core bulfer store. through 
Which information is) transferred, and the 
control circuits for data handling and arith- 
metic The drum stores programmed 
instructions and furnishes temporary storage 
to rearrange information read from the file 
It also contains tracks used for arithmetic 
and butfers for all input output units The 
magnet core store holds up to LOO 
synchroniser fot 


throughout 


characters and is used as a 
transfers of information 
machine. Processing speeds are 
ransfer between drum tracks--30 ms 
ranster from disc to drum track-—55 ms 
(average) 
addition subtraction- 30 ms (the machine 
can carry out 10 additions simultaneously) 
multiplication— 20 ms 10 ms for each 
muluipher digit 
division 20 ms 
quotient digit 
one drum revolution —10 ms 
37) printer: this prints up to 80 characters on 
an eight-inch line Its speed varies from 
30 lines a minute (with &O characters a line) 
to 80 lines a minute (with 20 characters a 
line). Printing may take place at the same 
time as other programmed operations. The 
format of reports is determined by control 
panel wiring and also by a tape controlled 
carriage similar to that on other accounting 
machines. This printer may be supplemented 


or replaced by an ordinary accounting 
machine in order to increase the speed of 
the system when large volumes of data have 
to be printed, especially when little processing 


is required 
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4. 323 card punch: this card punch, which can 
punch up to 100 cards a minute, is used only 
us an output device. Information flows to 
it directly from one of the tracks of the 
drum store in the processing unit. Punching 
may also take place at the same time as other 
programmed operations And again, the 
format of the cards is determined by control 
panel wiring 

Phe IBM 305 Ramac 

contain up to two 350 disc 

storage units, each of which consists of SO 
magnetic discs revolving at 1,200 revolutions 

a minute. Each storage unit is available in 

two models holding five or 10> million 

information, thus giving a 

capacity of five, 10, 1S or 20) million 

Fach dise contains 100 or 200 

tracks comprising 10 sectors and each sector 

holds 100 characters 


950 disc storage unit 
svstem may 


characters of 


characters 


bach dise storage unit normally has one access 
The time for the 
arm to move from one track to another on the 
same disc is 225 milliseconds, and the time for 
the arm to move from one track to another on a 
different disc is, on average, 600 milliseconds. 
overlapped by other 
A second access arm may be added 

storage unit, giving additional 


independent access to the stored records. 


arm for reading and writing 


These access times may be 
operauons 


to each disc 


DUAL. SYSTEM 

By means of a dual system control 305 Ramac 
systems can work simultaneously but indepen- 
dentiy in conjunction with the same disc file. The 
primary purpose of this feature is to allow twice 
the volume of work relating to the filed informa- 
tion to be processed It also means that two 
different jobs which require access to the same 
tiled information can be run simultaneously. It 
e unusually complex 
applications which exceed the capacity of a single 
405 processing unit while not requiring the extra 
power and flexibility of a 650 or 7070 Ramac 
system 

Phe 305 Ramac system contains comprehensive 
self-checking features both within the processing 
unit and also on every input output device and 
stop when an error is detected so 
that the operator can make a correction from the 
These checks include: 


becomes possible to hand 


] 
| 
} 
i 


the svstem will 


console and proceed 

Console Checks 
Feed check indicates a card feed failure. 
Read check indicates a failure to read a card 
correctly 
Parity checks monitor all data transfers 
within the system, character by character. 
File check indicates a failure to write a 


record correctly in disc storage. 
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Further positive checking features prevent 
the alteration or eradication of permanently 
stored data in the file. 

Clocking check indicates that the timing 


control circuits are operating incorrectly. 


Printer Output Check indicates that the print unit 
is incorrectly set up for the character to be 
printed, or that a parity error has occurred 
\ special symbol is printed in the left hand 
margin of any line that fails to pass these 
checks 


Punch Checks 
Feed failure 
Double punch or blank column detection 
Parity error 


Typewriter Checks 
Parity error. The 305 automatically under- 
lines any incorrect characters. 


CONTROI 

The basic control system of the 305 Ramac ts 
t compromise offering the best features of both 
the conventional control panel and stored) pro- 
gram control systems. All information transfers 
and arithmetical operations are performed via 
a Stored program and the instruction format 
is designed to allow complete freedom in the 
manipulation of variable field length, alphanumeric 
data. All logical multichoice decisions are made 
through selector wiring on the control panel 
Process control may be passed at will between 
the two forms of control 


1 TYPICAL APPLICATION 

\ procedure for invoicing, inventory control 
ind accounts receivable could function as follows 

\s orders arrive they are punched into ordet 
ecards. These contain such information as the 
customer's account number, the order numbet 
ind data, and the item numbers and quantities 
dered \s many items as possible can be 
punched into one card, so cutting down key- 
punching time and card costs. 

The cards are verified and then fed in any 
sequence to the card reader from which the data 
passes to the magnetic drum under the control 
of the stored program. 

On each order the equipment will do the 
following operations: 

(a) determine the availability of each item 
ordered; (b) price each item; (c) adjust the 
stock balance; (d) invoice the customer; (e) 
perform a credit control test; and (f) prepare 
the accounts receivable record. 

The machine will use the customer numbet 
from the card to locate the position on the disc 
containing this customer's records. The cus- 
tomer’s records may contain his name, address 


26 


and type of business, together with the maximum 
credit allowed to him and the amount of credit 
at present outstanding 

The customer’s record is transferred from the 
dise to the drum, and his name and address from 
the record are combined with the order number 
and date from the order card on the drum. An 
invoice heading and number are then printed 

Meanwhile the machine reads the first item 
number from the order card and finds the record 
for that item in the memory The item record 
could include a description, unit of quantity, unit 
price, quantity in stock and on order, minimum 
balance and price 

The quantity in stock is compared with the 
quantity ordered and, as a result of this test, the 
computer will invoice the item or note * back 
order.” 

If the item can be shipped, the customer's 
order is priced and a further line ts printed on 
the invoice, giving item number, description 
quantity, unit) price and value The 
information is simultaneously punched into a ship- 
ping card from which shipping documents are 
prepared. The quantity in stock is reduced by 
the invoiced quantity and the revised stock is com- 
pared with the minimum balance for the item 
If the new balance is below the minimum balance 
a warning card is punched, giving the item des- 
cription, quantity on hand and on order, back 
orders and the minimum balance. In any event, 
the revised item record is then returned to the 
disc memory 


Same 


In the case of a back order, a suitable card, 
giving item number, description and price, custo- 
mer number, order number, invoice date and 
invoice number will be punched 

When the whole order has been processed, the 
total value is printed on the invoice and added 
to the amount of credit previously outstanding in 
the customer's record. The machine determines 
whether the customer has exceeded the credit limit 
established for his account. If so, an indication 
may be automatically printed. This serves as 
a signal to the credit manager that the order 
requires approval 

An accounts receivable summary card may also 
be punched at this stage, giving customer name, 
credit maximum, previous balance, amount of 
this invoice, new balance and excess Over credit 
maximum (if any). Up-to-date accounts receiv- 
able statements are thus available 

The revised customer record is then returned 
to the disc memory and the machine repeats the 
operation for the next customer's order 


4IWAYS UP TO DATE 
The ability of the 305 to process transactions 
in random sequence enables stock receipts, adjust- 
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ments and cash receipts to be posted to the appro- 
priate records in the dise file at any time during 
the daily invoicing cycle Thus inventory 
positions and customers’ accounts are maintained 
in a perpetually current condition 

By the end of 1959 over 600 IBM 305 Ramac 
systems had been installed, and a large pro- 
portion of these are already at work 
includes some 20 systems in Furope 


This figure 


RAMAC APPLICATIONS 


Some of the companies in Europe which are 
already using the 305 Ramac include (Volks- 
wagen (spare parts accounting), Philips Ginvoicinyg 
and stock control), Salamander (production plan- 
ning), and Aufina. The Aufina Group of Switzer 
land controls three companies engaged on totally 
different work in different parts of Switzerland 
Applications for the three companies are being 
performed by a centralised 305 installation 

Fypical applications throughout) the world 
include sales analysis, payroll, invoicing, produc- 
ion planning, stores accounting, statistical work 
and insurance tasks 

A number of mail order) companies have 
ordered the 30S and it is also being used in 
Government departments. Ramac was used as 
an * electronic history book * at the Brussels F xhi- 
bition, and it was also installed at the American 
Exhibition in’ Moscow, to answer questions in 
Russian about the American way of life 


5000 ORDERS DAILY 


Westinghouse EPlectric Corporation use one of 
these machines for the daily processing of 5,000 
orders for more than 25,000) different: renewal 
parts for all electric appliances. An order can 
be processed in less than six seconds. This 
includes up-dating the inventory, preparing the 
shipping order and packing slip, calculating the 
price, printing the invoice and supplying informa- 
tion to the accounting department. One of the 
jobs carried Out on this system ts inventory control 
If the stock of a part is at a low level the 305 
checks the quantity in hand and the delivery date 
of more parts. It then compares this information 
with the estimated demand for the next 60 days 
and, if additional parts are needed, the scheduling 
department is notified 


Maintaining an inventory of 6,700 different types 
of merchandise, processing customer orders, and 
the spotting of customer preferences in colours, 
models and price ranges, are the tasks of the 305 
with Montgomery Ward and Co, a big United 
States mail order and retail chain 


Brown and Bigelow, the world’s — largest 


calendar house and direct advertising firm with 
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A close-up view of the access 
im of Ramac reading a track on 


one of the magnetic dises 


customers throughout the world, deals in) oves 
900 items comprising 4,500 different: sizes and 
colours. Using the 305, cach business transaction 
is handled as it occurs and all records are up-dated 
Accurate cost con 


possible since complete costs are 


in the same processing step 
trol is) now 
available as the invoice ts printed 

The US Coast Guard Service uses one of th 
machines to record the movement of all shipping 
in the North Atlantic and to notify other ships in 
the area of a vessel in distress 

Ramac is used by the Air Route Prathe Control 
Centre in Indianapolis. Tt is the first electron 
computer to be used in the control of the con 
gested American airways systems, and ts the first 
link in a network which the American Civil Acro 
Administration ois planning for th 
modernisation of air trathe control 
compute and print flight: programmes data, to 
estimate flight arrival times over check points, and 


nautics 


It is used t 
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to make decisi When there is any ec of sales, inventory and billing information in the 
demand for 1igrl an computer permits close control over the com- 


United A es ou vO ‘ imac’s to kee pany's operations 


t running inventory cin reserva as th Phe 305 Ramac, which is being built in 
MMe r 32 LL P iatSead WAG Germany for the | uropean market, was shown 
from 209 MICS C Mes Can pe for the first time in Great Britain in November 
up VAUIONS Gb Ve 1958 at the electronic computer exhibition, where 


it was used for invoicing and stock control. It 
was again shown at the Business Efficiency 
I xtibition in May 1959, and this time aspects of 
production planning were demonstrated, One 
Ramac ordered at this exhibition was for the 
Scottish Midland Guarantee Trust) Limited of 
I dinburgh, which plans to use it for hire purchase 
accounting. the maintenance of dealers’ accounts 

i} information Other British 

medium-sized companies, which 

crated with such 





Ramac 
processing 
maypority 


nereased 


time required ro in-process, 
mpock drum torage nad o t maprnetic 


Hated tor ultimate ( itput mformation 


three eveles an aestruction cyel from cycle, 

drum revolutions ino order to. cth the transter 

ution Is not required for cacl and depending 

and the size and position of t lata field being 

occur during the same drum revolution Fach cycle 
preceding one is completed and a complete transfer can 


woas ten milliseconds instead of the normally required 
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Controlling Crews at 


London Airport 


SIX Creed Teletape transceivers have been 
installed in British Overseas Airways Corpora- 
tion’s control centre at London Airport. They 
are designed to transmit facsimiles of handwritten 
messages and similar data over short distances 
These six machines form the hub of a system 
operated by BOAC at London Airport which at 
present contains a total of 13 units 

The control centre is responsible for watching 
the movement of BOAC aircraft throughout the 
world, co-ordinating information about passenger 
and freight loads, positioning aircraft for changes 
in Schedules and for the availability of crews 
These functions are carried out through liatson 
with various departments at London Airport, by 
maintaining telegraphic contact’) with overseas 
stations and by direct radio contact over a limited 
range with the Corporation’s aircraft in flight 


CREW ROSTERING 

Five of the six transceivers are used for crew 
rostering They are linked by simple wire 
circuits with similar units operated by the crew 
rostering staff of the various aircraft fleets 

When, for example, Comet rostering have 
decided on a complete list of the crew to operate 
a particular Comet service on a specified date, 
they send the names of the crew by internal post 
to the crew warning clerks in the control centre 
This information is then entered by the clerks 
on a ‘crew warning and acknowledgment” slip. 
copies of which are posted to each crew member 
Frequently, however, further communication on 
crew matters is necessary between rostering and 
the control centre For instance, delay in an 
inbound service may necessitate the adjustment 
of an outbound crew, or a replacement may have 
to be found for a crew member who has fallen ill 

All liaison between the control centre and the 


rostering offices on any such matters relating t 
crews at home or abroad is carried out on the 
Creed machines. 


1UTOMATIC: TRANSMISSION 

Messages to be sent are written in pencil on 
a strip of * Teledeltos ” paper tape, three-quarters 
of an inch wide, on a writing platform across the 
front of the machine, where it is protected by 
hinged cover. When the message 
written, the tape cover is closed and transmission 
takes place automatically, without any further 
action on the part of the sender. Thirteen inches 
of tape are available for each message, for which 
the transmission time is 1X seconds Phe 
messages are recorded on the tape exactly as they 
are written by the sender, and as reception ts 
automatic it is not necessary for the distant 
machine to be attended at the time of trans 
mission. The Teletape machine is a combined 
transmitter and receiver, so that one machine can 
be used for both sending and receiving messages 

The sixth Teletape machine in the contro! 
centre is used for communicating with two other 
machines, one at Station Operations, the other 
at Service Control, both on the north side of 
London Airport. Service Control is responsible 
ior all the aircraft documents that have to he 
completed before an aircraft’ can depart, and 
Station Operations maintain a flight watch on 
outgoing and incoming aircraft. Between these 
points there is a constant interchange of intor- 
mation relating to crews operating various flights 


has bee! 


aircraft changes and alterations in seating arrange 
ments, re-routing and other important matters 


PERMANENT RECORD 
One of the main advantages of this system i 


that a permanent facsimile record is provided of 
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all messages sent and received. It eliminates the 
risk of verbal errors and provides signatures which 
may be valuable if subsequent investigation of 


messages should be necessary 


American Airlines Communi- 


cations System 
IBM have developed a completely 


American 


automatic 


reservations system for \irlines in 


New York It will be, 


facturers, ‘the largest data processing system in 


according to the manu- 


the world’ and will handle every procedure to 
do with the sale, confirmation and control of 
airline reservations, from the first request for 
information to the arrival of the client at his 
destination 

The system will be based on two large-scale 
transistorised computers and will centralise the 
demands of more than 1,100 booking offices 
throughout the United States Seat inventories, 


maintained in the electronic file of the computer. 
will enable agents to determine what seats are 
available on any flight of American Airlines 
Automatic teletype messages will also go to other 
airlines, requesting space on their flights, quote 
fares, supply information about the day’s flights 
and notify agents when special action is necessary 

Each of the computers in the new system, which 
is labelled IBM 9090, is capable of 210,000 
logical decisions per second. They are expected. 
in the early stages, to cope with 85,000 telephone 
calls, 40,000 reservations, 30,000 exchange mes- 
sages with other lines, 30,000 fare quotations and 
20,000 tickets every day. In busy periods, they 
will have to deal with 7,500 reservations an hour 
BOAC have ordered an IBM 650 computer, with 
punched card equipment, to be delivered next 
month. The installation will be employed chiefly 
for revenue accounting and for reservations. 

Air France has ordered an IBM 705 and 
Alitalia has ordered an IBM 7070 


Computer M anufacturers’ 


S$ 500,000 ,000-Gamble 


Can hey Stay the Distance 7 


Fran Be 

Pit Wark OF THE COMPUTERS 

Octoher 1959 (USA) 

THE present sales battle may end in * the pain- 


I ortune 


ful exit of some very substantial firms.” Two 
vears ago there were only four firms building 
large electronic data processing systems in- the 
United States; now there are nine. One tirm 
estimates that it will lose over $130,000,000° on 
electronic data processing before beginning to 
make a profit The whole industry may lose 
SSOO O00 OOO 

“In this exotic electronic business, as in every 
other, there is no more potent sales force than a 
satistied customer, and in the brief, hectic history 
of the computer, satistied customers have been 
none too plentful.’ 

The nine heavily committed firms are I[nter- 
national Remington Rand, 
Burroughs, Minneapolis-Honeywell, RCA, Philco, 
National Cash Register, General 
Control Data Corporation 


Business Machines 


Electric and 


Phe computer industry expects the market to 


JANUARY, 1960 


grow from $ 1.500.000 000 now to 


$8 .000.000.000 by 1969 


nearly 
There are probably 
more orders for big machines now than at any 
lime in the history of the 
industry. Perhaps more than 500 great computers 
will be built in the next two years 


entire eight-year 


* Because the computer business is so complex. 
and the cost of developing the biggest machines 
is so high, it seems likely that only three or four 
firms will be able to hold the pace.’ 
oversold up to 1954, 
some sharp disillusionment had set 
in. The computer builders are gambling on an 
enormous but unmeasured demand: * market 
research in the computer field is almost worthless.” 
But the clerical force in American business grew 
by SX percent between 1940 and 1950, and by a 
further 33 percent from 1951 to 1959. 


Computers were heavily 
and by 1957 


When the Atwood Vacuum Machine Company 
installed an IBM Ramac system they estimated a 
1S percent saving in clerical costs, * but this would 
not have justified the installation. The real 
objective was to solve a special problem: the firm 
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The party of German industrialists and professional men 


who visited 


Hayes 


was unable to work up a detailed production pro- 
vram on the basis of actual orders and still meet 
With Ramac, production and 
inventories can be scheduled after the orders are 


delivery dates 


int hand.” 
Many 


auditing 


big management and 
have set 
conduct 


up 


consultancy 
up data 
computer 


specifications 


firms processing 
feasibility 


for their 


departments to 


studies and draw 
clients 

There 1s substitute for meticulous pre- 
paration and programming before the computes 
arrives. The eighteen months that it usually takes 
to get delivery on a big machine ts a minimum 
amount of Ume to prepare properly 

The writer predicts that ‘the time may not be 
far off when it will seem as uncivilised to run an 


office without a computer as without a telephone.’ 


no 


Operational Research 


M J Sullivan. 

OPERATIONS RESEARCH 

Punched Card Data Processing 
September October 1959 (USA) 
OPERATIONS Research began in Britain during 
the war, when scientific workers were assigned 
to operational groups of the Imperial General 


Volume 1: No.6 


32 


Britain 


hast 


EMI 


shown the 


Electronics tn 


11OOo 


November called on 


x. and were Eemidec 


Staff to help to solve tactical and administrative 
problems. In 
emploved, 


similar 
with the assistance of 
machinery, 
solve business problems 


commerce, techniques are 


automatic data 


processing computers, to 


including 
The author lists eight) principal techniques 
linear programming, Monte 
information theory 
theory and 
These are briefly described 
programming is a 
evaluate 


queueing — theory, 
Carlo methods, search theory 
game theory, probability 


theory 


sampling 


Linear 


cedure to 


mathematical 
combinations of 
factors having linear interdependence 
Queueing theory is concerned with problems of 
* waiting lines.’ 
The Monte Carlo method. simulates random 
variables from a vast number of alternatives 
Search theory is a technique for 
optimum results with minimum tools 
Game theory is a technique of strategy on a 
mathematical model in’ which 
participants compete for best results 
Probability theory applies to 
which the probability of 
factors can be calculated 
Sampling theory is an estimating technique 
employing random samples to give data to a 


predetermined degree of accuracy 


pro 
alternative 


rendering 


two ofr more 


situations in 


breakdown or other 
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Simplified Programming tor 


I ngineers 
WOR Britt 
H Thomy 
SALI A SI 
NGINEERS 


ALGEBRAIC LANG 


CTIA CU 
Vanutacture 
October 1YSY 


2: N 10 (USA) 


automatic 


( 1 oltre 
THI authors deseribe a specialised 
oding system that they have developed to fulfil 


he following conditions: (1) it must be easy to 


ind use. with a minimum of language 
heations: (2) it must require the minimum 
puter Ume to convert the problem into 


ichine language: (3) set-up and tear-down time 
mputer must be nearly nil: (4) immediate 
sults must be available to the user: and 
ver-all procedure should be efhicient: tor 
but not necessarily for large ones 

not mtended 
is called SALI (Simple Algebraic 
Engineers) and was written for the 
Ihe ultimate justification for it ts 
tuthors claim that with it the 


an be profitably used as a substitute 


economic, and the 
IBM. 70S 
rr mental calculations which would entail more 
than one man-hour of work Ihe authors are 
members f the A © Smith ¢ 
Milwaukee, Wisconsin, LSA 


rporauion, 
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Perseus system was installed 
Stockholm, late 
Datacentralen is jointly operated by 

two large Swedish insurance companies Trygeg and 
Pylgia Above. Mr Sebastian de Ferranti (left) 
director <« ranti,. with Mr Carl Erick 


Datacentralen’s managing director 


The first’ Ferranti 


in the building of Datacentralen 


last year 


managing 
Schang 


(See page 34) 


Automatic Drawing Otfhice 


THE Marcon Wireless 
autlomatising 


Telegraph Company are 
their engineering drawing office 
with a microfilm system Based on the Rank-Xerox 
Copyflo xerographic enlarging machine. The first 
of the model fives to come Off the production line 
will soon be installed in the\company’s Chelms- 
ford headquarters. It will be on hire from the 
suppliers 

microfilmed 
and each frame of microfilm will be inserted in 
*Filmsort’ cards, which can be 
punched for filing 


Copies of the drawings 


Drawings and documents will be 


coded and 


are made by stacking 
the selected cards in the Copyflo machine, which 
scans each card and makes the required number 
of enlargements by automatic xerography. 


British Petroleum Company 
Orders Mercury 
THE. British Petroleum Company has ordered an 
automatic data processing system from Ferrants 
Limited, based on the Mercury computer. The 
system will be one of the largest and fastest to 
be installed in Britain and will be used both for 
scientific computing and for business data 
processing 

The installati 


next 12 months 


n will be completed within the 


Germans See British Computers 
of 22 


\ PARTY 22 industrialists and professional 
men from Western Germany visited eight British 


computer companies from 30 November to 
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$ December The visit was organised by the 
jount committee of the Electrome bE nvineerme 
\ssocmition and the Otlice Apphance and Busines: 
1 quipment Prades | Association under — the 
chairmanship of Mr Vo M-— Roberts. with the 
o-operation of the Board of Trade and th 
British Embassy in Bonn 

Phe civht firms visited were berrants 
Plectrie, EME Plectromes, Standard 
International Computers and Tabu 
hators Associated) Pb leetrieal Industries. b thot 
ind National Cash Revister 


The visitors considered that British) computer 


f nvlish 
Pelephone ‘ 


ind ¢ ables 
Brothers 


uld compete in the German market both for 


juality and for price, and they were impressed 


by the experience gathered and the traming 


faculties offered by British firms 


Briet Items 


THE Development and Engineering group ot 
Cnmited Kingdom Atomic Energy Authority 
mstalled an IBM 704 at Risley to be used 
calculations on reactor physics and other 

im design 

THE merger of the Hollerith and Powers-Samas 
interests has been announced in Australia, where 


the new combine will be known as International 


4 


Computers and Pabulators Australia Propri 


} 


1 imuted They will employ a stath of about 4 


people. including data processing special 


lectrome engineers and administrative persor 


V ERRRANITIE Perseus data processing 
vas iostalled in) Datacentralen, Stockholm 
nd of October Ihis is the largest svsten 
mstalled anvwhere im Scandinavia, and it « 
purchasers. the Trveg and Pyle imsuranes 
panties, over a quarter of a million pounds 
Phe installation was attended by the se 
attache of the British Embassy in Stockholn 


i targe number of Swedish business men 


MAGNE TIC character printing 
he used in tthe Nathonal Cash 304 bank automat 
svstem to be installed in baitth Phird Union tr 


Onl «© Tere net . 


Company, of Cinematt, Ohio, which ts 


pecrational i 2 months’ time 

The magnetic characters will be printed 
bank's cheques before the automation syst 
introduced in order to give the system a tri 
Wn 

Anticipating rapid growth ino bank automat 
in the United States, Nathonal Cash have set 
free technical service for testing cheques 


mavnetic-ink characters. (See dlustration.) 
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BOOK 


I euvene 

W owolds 
HANDBO® 
CONTROT 
PROOI 
John W 
Hall, 1 


Daria 
LT sai-1ly 


THANE ARY, 


REVIEWS 


Useful Handbooks 


value within 


lmurabl 


, 
mehuding 


mnie 


TE 
4 the subject 
t and use to the 
surnalis that on’ The 
ind Data Processor 


1960) 


As the writer of the introductory chapter in this 
section, M J Mendelson, observes, * business data 
problems tend to show a. strong similarity of 
structure and generally can be shown to consist 
f combinations and sequences of some funda- 
mental operations °) and thus it ts not as serious 
a defect of the section as tt might at first appear 
that the examples of business applications con- 
sidered are contined to accounting applications in 
insurance, public utility billing and payroll, and 
a single example each of inventory control and 
production scheduling However, a larger and 
more varied range of business applications would 
have been valuable, and it is to be regretted that 
in this respec the volut may disappoint 


V pre itt 


COMPLTER DESIGN 
Ihe longest section in the book is that on the 
Design of Digital Computers.” which includes 
lescriptions of ancillary equipment. The subject 
with chapters on basic 
circuits, transi circuits and logical design 
here is a similar section on the * Design and 
\pplication of Analog Computers.” 
Indispensable, but not exhaustive. The book 
was prepared a i United States, and conse- 
quently the references to British equipment and 
ystems are very sparse: but the production of this 
handbook is nevertheless an undertaking of the 
utmost importance and probably nowhere else ts 
there to be und a treatment of the subject: of 


puliny nn | ocessing at onee as com- 


INTEGRATED SYSTEMS FOR BUSINESS 
The second book under review is written, as tts 
tithe implies, specifically for business users of data 
processing machine The first chapter defines 
the data processing problem” in terms of the 
recordimy mmunication, storage and processing 
of information, and makes the point that *1t ts 
usually unwise to concentrate on an tyolated area 


of data processing” and advocates the * systems 
pproach > and ‘integrated data processing” 
Subsequent ¢ hapters discuss filing, flowcharting. 


Oding for programming) random access filing 
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systems, accounting and auditing. Though many 
businessmen may consider that detailed know- 
ledge of the techniques of automatic data 
processing is for them superfluous and = time- 
wasting, it is possibly more enlightened to feel 
that the vital processes’ in their businesses ought 
not to be carried on in a language that ts totally 
mcomprehensible to them. Knowledge of the 
symbols and patterns in common use in flow- 
charting is certainly valuable to people at every 
level of business management, if it) is not 
miperative 

The notations and 
grammers are now fairly well standardised, and 
they are described in the chapter on flowcharting 


The design of data processing machines and the 


symbols used by pro 


various techniques of coding are very fully 
described, including a chapter on 


programming 


* machine-aided, 
or automatic, 


Phough it as outside the scope indicated by the 


tithe of the book. there is a useful chapter 


enutled “Steps in) Planning and) Programming 
Computer Applications,” which brings together tn 
coherent form the various aspects of data pro 
cessing that) have been earlier 
chapters, and includes a brief but sensible dis 


described in 


cussion of systems analysis. It has been said 
many times before, but it is still probably true 
that ‘the effort required to develop a complet 
definition of the problem to be done ts very often 
underestimated.” Emphasis is also rightly given 
to the necessity for the systems analyst to pay 
adequate attention to * human relations problems 
While carrying out his studs 


The authors have designed their book partic 
larly for the businessman without mathematical 
Knowledge or skill, and they have added to its 
vilue by including, at the end of each chapters 
a selection of test questions, so that the read 


can use it as a systematic course of study 


Hi 


Courses and Lectures 


mm Some applications of Monte Carl 

Ihe Brittsh Computer Societs 

whester College of Scrence and tect 

Sackville Street. Manchester 
Capt © A Coy, Honorary Secreta 
The British Computer Socrel\ 
Industrial Admuinistratios Depart 
ment. Manchester College of Screnc 
nd Technology. Manchest ’ 


course on IBM mac 


troductorsy 
$14) 
hy IBM (lL mted Kingdom) It td 


Wiemore Street, London, WI 


ma 


ind on the It following Luesdays at ¢ 
course on Flectrome Data Processing 
hy Northampton College of Advances 
chnology 
¢> >¢) 

London 
Mathematics 
ampton C ollege of 
lechnology. St John Street, Fe 


Department Nort 
Advan 


and 10 following afternoons at 2 pm 
Flectrome Computers and their Commer 
Applications in introductory Course 
reanived by Eahng Technical College 
baling fechncal College St Mary's 
1, Ealing WS 


on the nine following Wednesd 
pn 
I ec 
Oreantse 
Fee: t! 
Venue Electrical 
Southall Technical College 
Enguiries to: Vhe Electrical Engineering Depart 
ment, Southall Technical College 
Middlesex 


ures on’ Analogue Computers 


hy Southall bechnical College 


Departn 


Engineering 


January 
lectures on The Managerial ind 


Aspects ol Rehability 
Computer Systems 

Organised — by The Institutions 
Engineers (Measurement and Conti 
ind the British Computer Soctety 
] , 


benue: Institution of Flectrical Eng 


Place. London. WO 2 


Prldalry 
Course on the Sirius Compute 
Oreanised by berrant: Ltd 
Fee: £24 
21 Portland Place. | ondotr W 


ind the nine following Thursdays at 
Part I Course Electronic Computers an 
Commercial Application 
Oreanised by Palhne Technical College 


| Crd St Mary s Road I aling I av 


January 

Course on IBM 077 Collator 
Oreanised by IBM (limited Kingdon 
benuc Wigmore Street. London, Wl 


vary and on the five following Mondays at 6 

Courses on ‘The Problems of Queueing an 

Organised hy Northampton College of 

bechnology 

Fee: £1.10 

Venue London 

hnguu ro Mathematics 
ampton 
bechnology St 
London. FC] 


Departmic 


C Oflege 0 


vy hebr ' 


“ary 
Course on additional teatur 
computer 
mised by IBM (lUmted Kingdon 
nue. Wigmore Street. London, WI 


haary § beehruary 

Course on the IBM 604 Calculator 
Oreantsed by IBM (United Kingdon 
benue. Wiemore Street. london, WI 
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Enquiries to: G C Lavaletter, Esq, 10 Cottage Organised by The British Computer Society 
lane, Marlbook, Bromsgrove Worcs benue’ Northampton College of Advanced Ie 
nology, St John Street, London, EC! 
10 February Enquiriesto: S A Tasker, Esq, Othce Manager 
talk on ERNIE Random number indicator Fhe British Computer Society [td 
as used with Premium Savings Bonds Finsbury Court, Finsbury Pavement 
Organised by Whe British Computer Society London, Fé 
Venue: Hull Chamber of Commerce, Samman 
House, Bowlalley Lane, Hull 


Fee A time Rosa, Hal “S CONFERENCES 


. 
10 February 1] March 

\ Supervisors Seminar One-day Conference on Statistical Methods 

Organised hy IBM (United Kingdom) t td Plant Control 

benuc, Wigmore Street. London, W1 Organised by the Bristol College of 

Fee: £2.20 

1] bebruary beenue Bristol College ) bechnolk 

balk o the Computer in a University Down. Bristol 7 

Organised by The British Computer Society 

benue: 29 University Square, Belfast 


Enquiries to. R Cordner. Esq. 28 Houston Dri 
Belfast Annual C onterence 
e 


Road Harrogate 
Society 





Feehruary 
Falk on *Imtial Experience nal 
Elhott 408 Y September 
Organised by The British Computer Society Second International Conference on Ope 
benue: University Computing Laboratory on Research in Aix-en-Provence. France 
Hall. Woodhouse Lane. Leeds Organised by International Federa 
Enquiries to) Dr A S Douglas, Electronic tional Research Societies 
puting Laboratory. The Unive 


I eeds z 


thon 0 





Operational Research Seminar UNIVERSITY COURSES 


Organised by British Institute of Management Dirtheck Calle 
bene Management House, 8&0 Fetter Lan 
London, FC4 
ro- The Conference Secretary BIM 
80 Fetter Lane. London. EC4 


ve, Universtiy of London 

Ihe College’s Department of Numerical Automat 

run lectures in the field of automatic digital compu 

design and use. which are held on Tuesdays a 

Wednesdays during the academic year They are suit 

able for graduates qualified to read for the Academi 
Postgraduate Diploma in) Numerical Analysis oft 

Course of vw IBM S19 Document Originating University of London. Space permitting, people wi 

Machine 
Oreanised by IBM (United Kingdom) Ftd 
benuc: Wigmore Street. London, WI 


other approved qualifications may be admitted to tl 


rUTSe 


The Mathematical Laboratory, University of Cambria 
26 bebruary Ihe Laboratory organises a Diploma course which lasts 
Instruction Course for the IBM 420 Accounting one academic year (October to June) This c¢ 
Machine jumerical analysis. programming and logical design 
@reanised by IBM (United Kingdom) I td examination is held in these three subjects and in add 
ic Wigmore Street. London, WI on students are required to submit a dissertation 
this is usually an account of a problems run 
dsac 2.) 
IBM 604 Calculator Iwo lecture courses are held on numerical analy 
IBM (United Kingdom) I td ntroductory and advanced), and, additionally. cours 
re Street. London. W] are held on the solution of partial differential equati 
ind matrix methods 


il 
e course are normatly req 


Students admitted to tl 
} 


to ive reached the standard of an honours devres 


Pegasus 


Perrant 


suflicient knowledge of mathematics to profit: from 


courses in numerical analysis In exceptional cases 


requirement might be waived 


ebruary VANUFACTURERS' COURSES 
Introductory Course to the IBM ORS ¢ | iddition to the manufacturers” cou 
Organised by IBM (United Kingdom) | there are a number of courses which 
benuc: Wigmore Street. London, WI f basis, according to the demand 
behruary ny ish Electric offer a number of such courses Pours 
€ ourse on Punched iro ductr ‘ WECA programming Course for Deuce. which costs £4 
Computers both for scientists and engineers and for busin 
rreanived by IBM (Umted Kingdom) | executives, and two-day Deuce appreciation cours 
benue Wiemore Street. London. WI irgain for scientists and business executives 
IBM (United Kingdom) Ltd arrange courses 

18 bebruary screntists. on demand They are prepared to organ 

lecture on Ihe Development of the bse courses on the following machines the 610. 6 


Computer for Production Control Scientific. 704 Scientific, and the 707 Scientitic 
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This Easy Money 
Could Help British 
Industr 


me port 


Britain 
data 


GRAND debate about 


next month It will gain in 


will begin 
liveliness and 
public participation because it is of interest 


to everybody in the country. everybody trom big 


ness finance industry and commerce 
through to the housewife. the junior book-keepet 
schoolboy ‘sthing with hi ums 
significance lor 

processing 


+?! 


by the publication 
month of a 
irom tw lative commiltees 
Deen stu 
adopting a decimal curret 
They are the Metric Committee 
Advancement of Science i 
the Association of British 
The first has members 
manufacturers — ICI 
and Harland. Associ 
Brothers and Arthur 


epresent i auliol 


10 7HORITATIVE TESTIMONY 


H Dut 
Carry 

ifted an 

both 

the highest 

gencrally 

shows a widespread accep- 


imalisation in principle 


JK 


ithough. tt nitted. some of its supporters 


JANUARY, 1960 


proc CSSTNY 
= 


Keith 


sean 


this month on th advisabilits 


1d 
WOUTC 


Hlow introduction aflect 


ae hine ‘ 


have not yet gone into the subject very deeply 
Top banking people in the City say that they 
foresee that not many years hence Britain and a 
few of her overseas territories may be the only 
people in the world using the £sd system as we now 
know it ley are not sure that this would do 
Britain any really serious harm in international 
trade and finance but they are quite definite that 


it would do no good 


{(CCOUNTS WITHOUT HEADACHES 
Decimal currency is the easy way with money, so 
easy that the housewife can keep pace with the 
grocer’s rapid calculation on the outside wrapping 
of her half-pound of bacon. It takes the headaches 
out of accounts and ledger keeping and out of 
like 144 times Is 73d 
makes for more economical 


Juniors school sums 

And of course it 

business 
Most « 

decisive long ag Indeed. of 231 currencies the 

bankers quote. there are only 30 which are not 


decimal « imal and even in some of 


world accepted these advantages as 


hese 30 territories there are strong pressures for 


the change to the 10-by-10 system 


COMMONWEALTH GOING DECIMAL 
Apart from Canada, Ceylon. Malaya and our Far 
East possessions which have long had the system, 
more and more areas of the Commonwealth are 
going decimal 
India began its change-over in 1957 with a 
target for completion in three years-——rupees divi- 
ding into a hundred naipaisa (literally, new paisa) 
South Africa has announced that it will change over 
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‘The biggest cost of a change to decimal money would be in 


converting or replacing machines which deal with cash. 


There 


are about half a million cash registers in Britain 


in February 1961. A New Zealand government 
committee has recommended the change. and 
since the present Attorney-General, Mr H G R 
Mason, sponsored two decimal coinage bills while 
in Opposition, the recommendations will certainly 
have a strong advocate in the cabinet. 

Australia has appointed a committee to investi 
gate decimal coinage, and there ts a pressure group 
in the Federation of Rhodesia and Nyasaland 
strongly urging it. The Rhodesian advocates have 
been strengthened in their hopes by the decision in 
neighbouring South Africa, which has also made a 
change-over almost inevitable in the High Com- 
mission territories of Basutoland. Bechuanaland 
Protectorate and Swaziland 

The only exceptions apart from) Britain: are 
Pakistan and Ghana and some of the colonies, 
though in many of the territories (the West Indies. 
for instance) pounds, shillings and pence are sull 
accepted alongside the decimal money 

Britain, goodness knows, has been ruminating 
on the subject long enough. Interest in decimali- 
sing the coinage began at least a century before the 
young United States implemented the idea in 
1786. France led its application in Europe and 
by 1900 ‘Russia. Germany, Latin America, Japan 
indeed nearly every important nation, had tollowed 
the example. Britain had three Royal Commis 


StLONS 


S4MPLES FROM THE MINI 

The Royal Mint did produce sample coins, still 
‘One ducat— sixpence, 
one centime.’ * five farthings— ten 
‘one decimal penny — tenth of a shilling ° 

The only permanent result however 
was the florin (tenth of £) which was introduced in 
1849 when interest in decimalisation was lively 
and as a possible move towards tt 

The first two Royal Commissions. appointed in 
1838 and 1843 to consider the restoration of 
standards of weights and measures after fire 
destroyed the Houses of Parliament. both reported 
in favour of a system in which the £ would be 
divided into 1,000 parts. But the third, appointed 
in [856, decided that although decimalisation had 
a balance of advantage for paper calculations, 
the existing system was better for shopping and 
for mental calculations generally! 

Well, Britain was the world’s dominant trading 
community and could go its own way 


preserved, which read 
‘halt farthing 
centimes,” 


and so on 


The same 
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mood apparently governed the majority in 
fourth and = most Royal 
appointed in 1918, 

A minority favoured the division of the £ into 
thousand * mils ~ 


recent Commissio 


and another minority wanted 
system in which the halfpenny would be one cent 
But the majority was against any change. The 
should be retained in any decimal system, it said 
and the t-and-mil scheme was the only strongly 
supported system which complied with that. b 
it added 

‘The advantage to be gained by a change 
the t-and-mil scheme as regards keeping accounts 
Is IN NO way Commensurate with the loss of th 
convenience of the existing system for othe 
purposes and * grave difficulties will be creat 
by any alteration of the penny.” 


TEN PENNIES TO THE SHILLING 

The ‘convenience of the existing system” is a 
the core of the discussion we can expect in the 
months ahead, but the * grave difficulties” 
altering the penny have at least been greatly 
reduced by the very much diminished purchasing 
power of the penny. One simple answer was 
given years ago by the Decimal Association. and 
it is supported as a possible solution in the latest 
annual report of the Royal Mint. Simply revalu 
the penny upward by 20 percent. the Association 
said. and call it a tenth instead of a twelfth of 
shilling 

South Africa is facing such an inflation of t 
copper with equanimity. It will keep such slot 
machines as take pennies. But here again usage 
demonstrates that the revaluation is not a grea 
matter, for the threepenny piece. the tickey. is th 
common small coin for phone calls. newspapers 
and many other things and there is no inflatio 
here since it will still be a quarter of a shilling 
two and a half cents 

Most people in Britain who have thought abo 
it consider that decimal currency would be good 
for the country, but they argue about the cost 
the change-over and about the sort of decima 
system that might be adopted 

There are many ways of doing it \ 
halfpenny a cent, you get a dollar of 4s 2d which 
they have in the West Indies —or you can call 
by a new name, a royal, perhaps 

You can take a shilling and break it into 
hundred cents. as they do in British East Africa 


If vou call 
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You can take tl and break it into a thousand 
parts or mils (roughly a farthing each) as they do 
in Cyprus and Queen Salote’s Tonga islands 

You can break £1 into ten florins and divide the 
florins into a hundred cents (again. of course 
roughly a tarthing) 

Or. as South Africa is doing. you can create a 
new unit of ten shillings (to be called a rand in 
South Africa) and break that down into cents. 
although that has the 


disadvantage that yout 


smallest it, one cent more than a penny 


SOME OBJECTIONS 
Apart) from 


sentiment and deas about the 


prestige of the cumbersome old tsd system. the 


main arguments against having decimal money are 
} 


the dislocation the change-over would cause while 
tis taking place, and the cost of 1 


There 


One ot 


would be big savings after the change 


biggest catering firms says that it 
already saves thousands of pounds a year by doing 
its costing in decimals, for instance. It further 
exploits decimals, incidentally, by taking a unit not 
of a dozen or a gross but 100 items. But the 
initial cost of the change-over ts a problem 

The cost of minting the new coins and printing 
The Royal Mint 
Whether 


for instance, a coin ts stamped one shilling or ten 


the new notes ts the least of it 


s continuously producing new money 


cents or 5O mils makes little odds 
The Mint thinking on the bronze coins 
fluid Mr J H 


Comptroller 


quite 
Master and 


points out that no tarthings 


James. Deputy 
have 
been struck since 1956 

have finished ther 
| 
' 


* Farthings > says, “may 


useful life, and their continued existence as legal 


currency is to many people a sporadic irritant 


coinage should have unnecessary denomina 

es eee sceacten: Treasic tae samnaas } 
A large body of opinion tinds the penny much 
The risk of 


contusion with the halfpenny rules out 


too clumsy for its diminished value 
a simple 
unless the halfpenny itself were 
if the 


farthing were out of circulation the way would be 


reduction in size 


first replaced by a smaller piece. However 


clear for debate on a smaller halfpenny and hence 


on a smaller penny 
INCREASED DEMAND FOR 
He adds that 


disappeared and the 


HALFPENNIES 


farthings have virtually 


demand tor 


while 
pennies and 
falling. demand 


threepences tor halfpennies has 


more than doubled tn the last tive years. In 
conjunction with the large demand for sixpences 
this trend follows the pattern of the coinage of the 
United States mints, in which dimes and one-cent 
pieces greatly predominate 

changed 


Thus the smaller coins have already 


both in absolute and in comparative value and 


usage, and they are 1 pe To change in size In 


JANUARY, 1960 


‘Manufacturers of data processing 


equipment would undoubtedly benefit 
from 


a general acceptance of the 


decimal system.’ 





such a fluid situation there would appear to be no 
great barriers to taking at least one step toward 
decimalisation by splitting the shilling into tenths 


nstead of twelfths 


COST OF REPLACING MACHINES 

The biggest cost of a change to decimal money 
replacing machines 
ipparent that slot 
machines are only a problem if the size of the 
coins is changed. But there are about half a 
million cash registers in Britain, not to mention all 
the tabulating and calculating machines 

Many big firms replace their calculators and 
tabulators long before they are worn out, simply 
because new and _ better developed 
Conversion here would not seem to be difficult 
But the small man ts different 

Many cash registers are genuine antiques, up to 
They are still working but they are 


would be in converting of 


which deal with cash. It is 


ones are 


SO years old 
too ancient to convert 

Nationally speaking. a rough estimate of the 
cost of the change to decimal money would be 
£150 millions. It could and should. from the 
accountancy point of view. be spread over some 
Government could help with 
But the trader would still presumably have 


vears, and the 
grants 
to find some money. which might be a resented 


burden for the small man 


IMPACT 

to soften the impact ot 
good advance 
notice. say 10 Then all the new 
machines in that period could be so made that they 
would be easily convertible when change-over day 


TO SOFTEN THE 
Another suggested way 
the change would be to give 


years 


came along 

The makers of the machines for the United 
Kingdom home market after decimalisation would 
presumably face keener competition from imports 
from decimal countries, though that is probably a 
factor of decreasing importance, in view of the 
tariff-cutting programme of EFTA (the European 
Free Trade Association, the outer seven) 

Mechanical require changes 
such as the number of teeth on a ratchet wheel and 
the gearing between two indicators. An English 
adding machine has a 20:1 gear (a Geneva move- 


machines would 
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ment, really) for shillings and a 12:1 gear for pence 
Decimalisation would eliminate the need for them 


LFFECT ON COMPUTERS 


With computers and other machines which can 
be programmed there ts little or no complication 
Under the present system, the order can be framed 
in the program to convert {sd to decimals at the 
beginning and to convert back to £sd at the final 
stage. Such program steps would be unnecessary 
with a decimal coinage 

An IBM United Kingdom spokesman summed 
up 

*Manutacturers of data processing equipment 
would undoubtedly benefit from a general accep 
tance of the decimal system, since the addition of 
Sterling features for machines operating in the 
sterling area could be dispensed with. All these 
machines are basically decimal and although our 
company makes no extra charge for machines sold 
in the sterling area there are obviously complica 
tions in the engineering required 


LETTER TO THE EDITOR 





Numerical Control 


Phe bt ditor, 
NU LOMATL HE 
Su 

In) your 


DAtA PROCESSING 


October 1959 issue you print. an 
arucle by the Research Department of John 
Diebold and Associates of New York entitled 
“Numerical Control of Machine Tools.” 
are a few 


There 
points on which - should like to 
comment 

In the British and European markets military 
ellorts have not predominated to the same extent 
asin the United States, and where machines have 
heen bought for military purposes the purchase 
has usually been a straight) commercial one. 
without the favourable terms which were current 
in the United States. Furthermore, British con 
trolled machines have in 
smaller than 


much 

American ones and certainty. less 
consequently they have been more 
readily usable in industry as a whole 


general heen 
Per ralised 


The detimition of analogue control systems | 
feel is not clear, and could be read carelessly in 
such a way as to cast doubts on systems using 
malogue feedback and interpolation methods 
What appears to be meant ts that digital inputs 
im the sense of a numerical description, in some 
form, of the path to be followed. is essential but 
that the internal computation and feedback may 
he either analogue or digital 

The chart on pages 1X and 19 1s not sufficiently 
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There is disagreement even between sterling 


countries on the coding of 10d and Ild. In some 


cases these are read by an I] or 12 punch. In 
some cases zero is punched for 10d, and zeros, a 


such. are not punched. This means that the doub 
punch blank column detection device on many 
machines ts wasted. 

‘Sterling counters on accounting machines are 
relay counters which can be switched for decimal! 
or sterling. These are more expensive than 
ordinary counters and when used for sterling a part 
of their capacity is lost. This would not occus 
under a decimal system 

‘In all machines punched cards are normally 
fed 9-edge first so that the numbers are read in the 
sequence 9 through 0, and only then can 10d and 
lid be read a sequence that ts scarcely logical 
and often produces complications in timing 

‘There is little doubt that both for electroni 
data processing systems and electric accounting 
machines, with or without electronic devices, there 
could be no argument in favour of retaining the 
present system of 12. 


of Machine Tools 


explained. It seems a reasonable assumption 
however that the five systems portrayed are, in 
order, Giddings and Lewis, Bendix, Cincinnati 
ECS and Ferranti. If this is the case it is worth 
pointing out that the Cincinnate systems, and 
the EME system which is the orginal of the 
Cincinnati, are quite capable of proceeding direct 
from the translation stage to the director input 
without) a computer, the majority. of PMI 


machines in-use are in fact operating in this way 


In this connection the statement that it bs 
nearly mandatory that the chordal data for curved 
parts be prepared on a 


Cincinnath system ots 


computer for the 
misleading, since — the 
Cincinnati (and EMI) systems use a parabolic, not 
a chordal, approximation and thirty-two points 
are sufficient to define a S-inch diameter circle to 
within O.OOOL inch. bar from * 


recently programmed a test piece using only a 


one system having 


Marchant calculator tin addition to a director 

many thousands of piece parts have been manu 
factured using only a calculator of this sort before 
entry into a director immediately coupled to the 
machine tool and costing about the same amount 
as the controls needing an external director 


R H Boot, 
EME Electronics | 
Hayes, 

Middlesex 


2® December, 1959 
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ACCESSORIES 





Sampling 288 Channels 


P pESIGNED to re 
re nel str thermo 
Multi-Channel 
Recorder 


decimal 


In PauLe of 
ouple 
Digital 


WINe a 


outputs, the 
Millivolt 
tull 


output for 


rs 


will 
digital 


from 


sca le 
inputs ranging 
The 
sample 
The output can 
a Creed tapepunch 


to 50 millivolts equipment 


automatically ORS 


turn 


can 
hannels in 
be recorded on 


IBM 


single 


or on an electric: typewriter 
Also outputs may be ted to 


an tlluminated numerical display 





Contains 


1 ] P 
init. Channel selector 


“SSIS ontrol unit, out 


ind the power unit 


by Bristol 


cquipment 


TANL ARY, 1960) 


Southern — Instru 
ments 
Southern Instruments Ltd 


Frimley 


Camberley 


Road 


Suarres 


Wideband 
Servo-Multiplier 
A NEW, servo-multt 
plier Type TJ 
725) has been announced by Solar 
tron. It will operate with less than 
phase lag at full-scale 
amplitude up to 10° cycles per 
second. It permits multiplication 
of up to five analogue variables by 
variable, or the 
tion of up to the sixth 


iow mertia 


(described as 


one de grec 


one other genera 
power of 
one variable 

Standard in this equipment ts a 
six-section potentiometer one sec 
tion having additional taps tor the 
connection of loading resistors to 
achieve special functions of a 
variable 

This 


is sell 


non-linear 
contained and 
etlicient) transistorised 
plics. Hence 
incorporated 


computing unit 
incorporates 
powell 
the unit can either be 


nto an 


sup 


existing 


installation) or 
independently 

The Solartron Electron 
/ td 
{5 Thames 
Kingston 
Surrey 


analogue operated 


Group 


Street 


Analogue 
Units 
BE! CE PEEBLES are now offer 


ing a low-priced 

inalogue computing units) from 
which special-purpose analogue 
nstallations can be built. The units 

there are 11) comprise an opera 
tional amplifier, a simplified opera 
tional amplifier, a sine-square wave 
an initial conditions unit, 
i noise generator, a non-linearity 
unit. an armature supply unit, a 
power amplifier, a phase-sensitive, 
detector, a drift stabilised amplifier. 
and a unit tor use with the 
drift stabilised amplifier 
Bruce Peebles and Co Lad 
Electronics Department 
edinburgh, 5 


Computing 


range ot 


renerator 


scale 


For Invoicing ? 


[' mechanised billing is not for 
you, and you insist on pinning 
your faith to typed invoices, you 
may be in the market for this 
standard typewriter desig 
nated as the Style model. Manu 
in France by the Societe 
de Mecanographie Japy, it is being 
marketed in Britain by the French 
British subsidiary 
Busine Machines Japy Ltd 
( tom fle 
Derby Road 
Nottingham 


othice 


tactured 


company S 


Exhibits at 
the Physic al 
Society Exhibition 


seer page 4§ 


43 





B E well informed 


on the latest derelopments 


o> GoWcE-Hit- th ob colot-t tp beLe gm 


Phi Die baa Bate Conmpaciy of Cit) Baratacene ceriel Cconpocgerine cle 
bd }; ° Miarehanes Bulbot briatnee largest suppliers of conmiputing equ 
thin ‘ of monton Murope have formed an unportant new Anglo Brest 
. allinee “Phe new company De bar Rue Boll Macchanes Lariat 
this Will tnake available throughout the British Comrnonwealt! 
omprehensive and tually proven range of punched card 


computer equipment for commerce, mdustey and researed 


why cathe rrefortrathor cae eyed fiseveet cof threo 


consider ‘ yn + properarigne You wall wash to tiarntluerise 4 


Let ities its services in planning diita proce 


. 
. 4Vsteros for midustery ind the ad aneed equipment with wi 
this ‘ ‘ 


Ht otrrplerments Chose prlaris May we, then. offer vou 


copy of our News Report ” 


Phies ccquatpormnenat poroedineedd bey Bde Tae Bota Poaell Miavebeane 


prtnttold applreations and the methods by whachoat sa 


act Oll open discussion by iiternationuakl personalities 


anid porepect commected wath the ure 


this these are just some of the imterestiny 


Report by De La Rue Bull Miavchane 


me oon the onanhoy bist. Ret 


DE LA RUE BULL 


MACHINES LIMITED 
L14,118 Southampton Row 
London WiC 


AL TOMATIO DATA PROCESSING 





Between 18 and 22 January logical elements and bistable flip. with the Acronautical Directorate 


the forty - fourth Physical They are cascaded into delay Laboratories, which will also be 


Society Exhibition will be held 
at the Old Horticultural Hall, 
London. Below, a brief fore- ‘ 

taste of some of the equipment will be exhibitin vide range of instruments — fot 


that will be on show is piven: & television camera tube with a Measuring nol merely physical 
capable of storing a quantities: like temperatures and 

ireseveral seconds after an Pressures but qualitative character 

passed out of view A istics such as surface finishes ot 
pick-up tube has urtace colours. Also the company 

sill demonstrate a range of data 

doin more detail than processing and data logging equip 
possible using conven ment, such as high-speed resolution 


repetition rate counters exhibited 
generators 


Hileer and Watty will display a 


ped to enable transients 


ns This tube nas ; digitusers and more conventional 


ail 


prepared photo condur quipment such as printers and 


© with integrating and typewriters specially developed for 


roperties Tubes of this 

be used for systems 
tor cxample, to present Jf Janevhan Thompson will exhibit 
as a bright’ sta ew transducers for the measure 
levision display The = men f acceleration, displacement, 
mpany will also display pert force, pressure and vibration ; also 
equipment to be used witl i number of new electronic meas 
nidee digital computers iring omstruments for use with 
gauge and inductive trans 
Will have on show mag these latter are designed on 
ims. digital voltmeters lular principle and are com 

aS 


emitconductor devices ised 


ay tubes and transistor 
ters. Intended tor long tern rronics Wil be showing 
creep testing at high temperature 1 rang | transistorised timing, 
isa recording extensometer, devel counting and trequency measuring 


med by berranth in) conjunction = equipment 











* Just Published * 
INDEX TO | Handbook of 


| AUTOMATION 
ADVERTISERS COMPUTATION 


and 
CONTROL 


Volume Two: 
Computers & Data Processing 
kdited hy 

M. GRABBE: S. RAMO 


D. E. WooLpRIDGI 


{JOHN WILLY BOOK 
140s. net 


This volu tilable techniques for 
design and us { nial and analog computers 
Included th mpule clions 1s) practical 
material on design of computing clements and on 
equipment operation netions of data pro- 
cessing system covered as well as techniques, 
equipment and applications, and an entire section 
gives details on pr imming and coding 


ee 
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RATES: APPOINTMENTS VACANT, 3s. 6d. per lime (minimum 3 lines), 40s. per display panel inch. APPOINTMENTS WANTED 
‘s. per lime, 35s. per display panel inch. Box No. charge, Is. extra. Address advertisements to The Classified Advertisements Manager 
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APPOINTMENTS VACANT 





NEW APPROACH 
TO FINANCE WORK 


Ford of Dagenham have now reached a size and 
complexity which require a new and imaginative 
ipproach to finance work. The existing system of 
accounting, profit budgeting. cost control, fore 
casting and analysis is being augmented by a wider 


ranging service to management 


Only men of the highest possible calibre who are 
capable of appraising complicated data and under 
standing all the implications of important policy 


natters are being assigned to this work 


Applications from men between the ages 28 and 30 
ire now invited. Salary and prospects will be most 
ittractive but the standards set are uncompromising 
ind itis unhkely that men without a good honours 


degree or professional qualification will be accepted 


Replies should be addressed to Mr H G DeVille 


Ford Motor Company Limited, Dagenham, Essex 





O & M SPECIALISTS 
PLUS! 


Men experienced in O & M. and capable of logic 
thinking. are required as technical representatives 
Friden IDP equipment in London and main provincia 
centres. Splendid prospects for men accustomed t 
high-level consultation, to join a progressive Company 
in the tast-developing held of Data’ Processing 
Punched Card experience an advantage. but specialist 
training will be given. Appointment early New Yeas 
Salary. Commusston and Pension Scheme. Write 
strictest confidence. to The Technical Directo 
Bulmers Business Machines Ltd. 47-St) Worst 
Street. London, EC2 














CONSULTANCY—A.D.P. 


URWICK DIEBOLD LIMITED 


rations are invited from men interested tr 


the specialist consulting tirm formed by 
British and American companies. This firm 
services in all aspects and phases of automatic 
processing ranging from initial feasibility studies 

to post installation audit and control 
High standards of education and qualifications are 
required and applicants should have had = actual 
experience in ALD.P. as applied to business routines 
Reasonable mobility within the British Isles for 
i few \ears is expected Emoluments are high and 
based on an attractive salary policy and a 

ion scheme 

\pphicants should send. in confidence, a short but 
comprehensive statement of their background and 
careers with special reference to. experience in 


ADP. to 


LRWICK DIEBOLD LIMITED, 
17 Stratton Street, 
London, W.1. 








IBM: United Kingdom Ltd. 


PROGRAMMERS 


Applications are invited from both men and wome 
for this essential and responsible work to fill a 
number of vacancies in the London Data Processing 
Centre They should be graduates, preferably 
Mathematics. Statistics or the Physical Sciences 

Ihe Centre is concerned with Commercial and 
Mathematical applications, and Programmers arc 
required who will undertake either or both type 
of work 

Very good salaries are offered for experience 
programmers who will receive full training in 
London School in Basic IBM Machines, the 6S0 a 
700 Series Computers 

Applications should be made in writing to 

Mr. P. M. Springman, 
IBM United Kingdom Limited, 
101 Wigmore Street, 
Londen, W.1. 
Quoting reference 

















O & M EDUCATION 
OFFICER 


iS an important new appointment wit! 

Fnden IDP orgamsation, offering tremendous scop 
in’ the expanding field of Data Processing I he 
successful applicant will be responsible for Traini 
Programmes, Methods Surveys, Lecture and Repo 
Writing. etc. O & M experience essential: Punched 
Card expenence an advantage. London appointment 
carly New Year Specialist training will be give 
Write. in strictest confidence. to The Technica 
Director. Bulmers Business Machines Ltd. 4 
Worship Street, London, E¢ 
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LITTLEWOODS 
MAIL ORDER STORES LTD 


require 


Computer 
Programmers 


Our Computer Department, at Crosby, is now 
expanding its production and development work. 


PROGRAMMERS 


are required to investigate, programme, and 
develop work during production. Candidates 
should possess a good honours degree, and 
have at least 2-3 years’ experience of 


programming—preferably on commercial work. 


TRAINEE PROGRAMMERS 


Vacancies also exist for graduates who wish to 
acquire training and experience in commercial 
programming. 


Appointments will be progressive and pensionable, and 
generous salaries will be paid. 


Applications in writing, which will be treated in strict 


Uv 


confidence, should be addressed tc 


Personnel Officer (CP 245 ADP), 
Littlewoods Mail Order Stores Ltd., 
Spinney House, Church Street, 
Liverpool, X. 
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IBM United Kingdom Ltd. 


DATA PROCESSING DIVISION 


IBM United Kingdom Limited manufacture and 
market equipment for office automation. from punched 
card accounting machinery to the most advanced and 
complex electronic computers and data processing 
systems As one of the leaders in the tield. the 
Company ts expanding rapidly to keep pace with the 
ever-growing demand from ‘all sections of Science 
Commerce and Industry As a result of this 
expansion. the following vacancies must be tilled 


thout. delay 


SALES REPRESENTATIVES 


The work of a Data Processing Sales Representa 
eas responsible. difficult, but never boring. He will 
be trained to study a company’s business systems 
from the recording, accounting or computing spects 
From this Knowledge he will be able to devise and 
supervise the installation of punched card machine 
iccounting systems He must. therefore. have the 
presence and personality to) deal effectively with 
inagement at all levels. including senior directors 


Applicants should be below the age of 34 Those 
with a degree or professional qualification. experience 
of punched card installations, or well) versed 
business procedures. may be successful af their 
personal qualities and present status are likely to fit 
them for this work 


Lp to two years’ training 1s) given) and good 
tlartes based on individual earnings and needs 

ire paid during this period) Subsequent earnings wi 
be in the high income group 
throughout the British Isles. and the prospects 


promotvion are ercellent 


Vacancies e% 


Appheants should write. giving full particulars 
education. qualifications and experience (with recent 
photographs returnable) to the Personnel Manager, 
IBM United Kingdom Limited, 101 Wigmore Street, 
London, W.E quoting Reference No. 604 





Boor 


have vacancies at Dagenham tor 
METHOD ANALYSTS 
COMPUTER SYSTEMS 

INVESTIGATORS /PROGRAMMERS 


The installation of a large-scale electronic 
computer is being planned for use in material 
and production control, and in- related 
cosung and accounting. Parallel develop- 
ment of our general systems studies ts also 
planned 


\ctual experience in O & M, Punched Cards 
and or Computer work is an advantage but 
of secondary importance to logical and 
analytical abilities such as) might be 
indicated by a minimum of GCE “A™ leve 
In Mathematics or economics. Training will 
be given Where required 


Apply with full details of age. education 
experience and present salary to Mr H G 
Pearman, Training and Recruitment Depart 
ment. Ford Motor Company — Limited 
Dagenham, Essex, quoting reference A CS 

















TUITION 





INTERNATIONAL 
CORRESPONDENCE 
SCHOOLS 


COMPLTER 
PROGRAMMERS 


btd 
A Special turion avail 


i MIDE C 


meee TT COMPUTER 
PROGRAMMING 


Werte for FREE hoo! 


COMMERCE & 
VANAGEMENT 
Personnel Manager 


Mi ELECTRONICS LID 
HAYES MIDDEESEN 











PERSONNEL VIANAGERS 
A.D.P. CONSULTANTS 
PECHNICAL COLLEGES 
PUBLISHERS 
ise the classified columns ot 
AL TOMATIC DATA PROCESSING 
fll your vacancies: publicise your. sers 
innounce vour courses and books on the theor 
ind practice of Automatic Data Process 
Send NOW for classified details to 
Classified Advertisement Manager, 
AL TOMATIC DATA PROCESSING. 
109-119 Waterloo Road, London, S.E.1 
(Telephone: WAT 3388) 





MACHINERY FOR SALE 











PAPE PUNCHING & READING EQUIPMENT 
Kesboard — Pertorator Repertors Pape Reader 


CREED MODEL 8&8 TELEPRINTER RECEIVERS 


Asse 


i t 1 Cs "i MI 
PELEPRINTER SWEPECHBOARDS: 1S Linc 
PELEPRINTER DISTORTION & MARGIN TESTERS 
1 raphy Relays { Rela ter 


i 


R. GILFILLAN & CO. LTD. 
National Provincial Bank Chambers, 
29 South Street, Worthing, Sussex. 
Tel Worthing 8719 ond 30/8! 





SINESS PUBLICATIONS Ltd 
by Samuel Temple & Co Ltd 
i nd sale thee 


nent, editornal a 











Paragon A.D.P. 


‘ ! ginal data 


ent and 
n mode ri, 
» precision 


electronic 


pment ot 


nd reliable 


LAMSON PARAGON LIMITED 


RAC ON WO) Rk 


LONDON. E.16 


ephone LIB 2 Do 





Based on the punched tape technique—time- 
proven in world-wide service—Creed 
equipment today offers you an unequalled 
array of facilities for the automatic pre 
cessing of business data. The latest machines 
the newest techniques—al! designed to 
speed, simplify and economise your opera- 
tions 
Whatever your data processing needs—a 
single unit a complete system—you lI 
find what you want at Creed 
Why not discover now more about this 
equipment and how it can serve you’ 
Bulletin PT.56 will start you off—a copy is 
yours for the asking 








TELEPRINTERS 
For mstant urate two y ffice-to-office 
ver any distance 
A singie. initial 
data at destination’s) 
fr mult copy stationery or as 
r subsequent automatic processing 














PUNCHES 


EDITING 
EQUIPMENT 


Fa e f 


EDGE PUNCHED 
CARD EQUIPMENT 
Alpha-numeric ¢ ls 4 


kets witt 


Creed & LL | Limited : oo kee ee 
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